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PREFACE. 


fJ'HE available information concerning tbe drags and 
medicinal plants of India is scattered through a 
number 6f books ahd periodicals in various languages? 
as well as official documents, which have only had a 
very limited circulation. 

The authors of the work now presented to the public 
have endeavoured to collect and verify this information, 
and supplement it where deficient by original investiga- 
tion especially directed towards the elucidation of the 
chemical composition and physiological action of the 
plants and drugs. 

Plants of historical and mythological interest which 
have long been used in Indian medicine from supersti- 
tious reasons, though possessing little or no medicinal 
activity, have not been omitted, as the history of Indian 
medicaments would be incomplete without them. In 
compiling this portion of the work much interest- 
ing information has been derived from Be Gubematis’ 
interesting work on Plant Mythology. 

In 1883 one of us published a similar work treating 
of the medicinal plants of Western India and the drugs 
sold in Bom bay # the great drug* marked of the East. 
Owing to the rapid increase in the study of organic 
chemistry during the last few years, much would now 
have to be added to that work to bring it up to date 
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Under these circumstances it has been thought advis- 
able to give a greater scope to the work) so as to include 
the Materia Medica of the whole of India. 

Whilst making these changes several other improve- 
ments hatre been introduced. 

To rendei the work more interesting to the Medical 
Profession the empirical estimation of the drugs has 
been compared with the information obtained by 
modern pharmacological research, and in connection 
with the principal vegetable poisons toxicological statis- 
tics have been introduced. 

It only remains for the authors to tha n It thejr 
numerous friends, quoted in the text, who have so 
kindly rendered willing assistance. 
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PHARMACOGRAPHIA INDICA 


EANUNOULAOE^E. 
ACONITUM FEROX, Wall. 

Fig. — Bentl . and Trim . t. 5, Indian Aconite, Nepaul 
Aconite (Eng ), and one or more other species of poisonous 
Aconite growing* in Northern India. 

Hab. — Temperate sub-alpme Himalaya, from Sikkim to 
Garhwal. The tubers. 

Vernacular — Bish or Bikh, derived from the Sanskrit V isha, 
Bachnag {IlmdJ), Baehn&b (J5om6 ), Yashanavi {Tam.), 
Vasanabhi ( Tel Can.), from Sanskrit Yatsan^bha, Shmgadio- 
vachn^g {Guz.). 

History, Uses, &C The greater part of the drug-is 

generally supposed to be derived from A ferox, but we have 
no very exact information upon this point. 

Acomivm lundum, E. f. and T is found m Sikkim, A* 
Lycoctonum , TAnn , from Kashmir to Kupaaon, A . Napellus, 
Linn., along the temperate alpine Himalaya m four varieties, 
viz., proper, ngidum, multifidum, and rotuiidifolium. A. 
palmatum , Don., in the Eastern temperate Himalaya from 
Garhwal to Manipur. The last species is considered by the 
natives of Sikkim not ter poisonous, {Dr. Q-. Ezng ) 

Hindu writers mention no less than eighteen kinds of Bish 
or poison, of which ten are said to be unfit for medicinal use 
on account of their extremely poisonous properties* which they 
exaggerate to such an extent as to say that their touch is fatal; 
of the eight kinds which may be used, that known as Teliya* 

* Teliya applied to drugs means that "hey have beet, greased *>r to 

preserve them from, the action of the air*. # g , Teh \ t * n h a«L 1 tar, Borax 
which has been greased to prevent effloiescence 
1 
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RANUNC ULA CEJE. 


Baclmag is said to be the best, it is of a yellowish brown 
colour, and m shape like a deer’s horn Bish as a name for 
Aconite appears to have been known to the Hindus from the 
earliest ages, but the word appears to have been applied also to 
any very poisonou s root The nine virulent poisons mentioned by 
Sanskrit writers are certainly not all Aconites, as some of them 
are described as growing m parts of India in which Aconites 
are not found, thus it would appear that -the Sanskrit Visha, 
and its equivalent, Bish and Bikh,* m the modern Indian 
languages, may be understood to mean poison, and^espeoially 
Aconite as being the most virulent poison known. The oon- 
poisonous Aconites, which are known and used as medicines, 
have distinct vernacular names. The author of the Makhssan- 
el-Adwiya and Other Aiabian and Persian writers describe 
Bish as an Indian root, and appear to have copied their 
accounts of art from Hindu books ; there us some difference of 
opinion, as regards its properties, some considering jt to be cold 
in the fourth degree, and others hot and dry , the latter opi- 
nion seems to pievahl, as the drug is recommended in diseases 
arising from cold humours and atrabilis, "find also in leprosy, 
cough, asthma and ulceratipn of the throat.f Bish is much 
used as at* external application, tJie root being formed into a 
paste (l&p) and spread upon the skm as a remedy for neuralgia 
and other painful affections, such as boils, &c. , internally it is 
prescribed in fever and rheumatism, ,bnt is generally mixed 
with a number of other druars, both mineral and vegetable ; 
moreover, it undergoes a process of purification by bejng boiled 
in milk or cow’s urine, which must considerably dimmish 
activity. In native prescriptions for cough, asthma, and fevers 
Aconite is combined with borax and aromatics, sulphur 
and croton seeds are added if there is constipation. The 
famous Indian pill for snake-bite contains aconite root, white 
arsenic, yellow arsenic, red arsenic, herb of Arxstolochia 

* In Northern India *T is pronounced kh, m Southern Iudm sh. 

f In Paris public singers employ with success fhe alcoolature d’acomt m 
doses of 10 to 20 drops m a glass of ean sucrde, of which a mouthful is 
taken occasionally to cleai the voice — (Dorvault *) 
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Irracteata, fruit of Randia dumetorum in equal parts. These 
drugs are rubbed down on a stone with the juice of the Betel 
pepper-leaf, and made into pills, the size of the seed of Abrzts 
p recatorius (Jaboufc 2 grs.). The dose is one pill everv five 
minutes rubbed down with Betel -leaf jmee until three pills 
have been taken. European physicians m India have long 
been m the habit of using Bish as a substitute for ordinary 
Aconite root, and it has, of late years been used m Europe as 
a source of Aconitine. As far as our experience goes it is not 
more dangerous than the mixed roots known m the* European 
markets as German Aconite ; a supply of Aconite of known 
botanical origixt is still a desideratum m pharmacy. Modem 
physiological research shows that Aconite applied externally 
acts as a local irritant and narcotic,, producing numbness and 
tingling. Introduced into the circulation in large quantity it 
causes sudden paralysis of the heart-muscle, which appears 
to be due to the action of the poison upon the vagus roots ; 
smaller, but poisonous doses, cause disturbance of the respi- 
ration, muscular weakness, vascular depression, and death. 
Therapeutic doses cause reduction of the force and frequencv 
of the circulation, muscular inertia, and slight tingling an the 
extremities or lips'. Similar effects are produced m man and 
in animals. Numerous experiments have been made to 
ascertain, the manner in which Aconite influences the heart, 
but further investigation is still reqmredi to settle this, point. 
Aconite may be used to lower arterial action, and with it excess 
of temperature m fevers of a sthenic type, to relieve over- 
excitation of the sensitive nerves, as m neuialgia or rheumatism. 
It must be borne m mind' that its influence upon the motor 
centres and nerves is much lees than upon the sensitive centres 
and nerves and upon the heart. Atropine and Digitalis have 
been used'with success m cases of poisoning by aconite, they 
appear to restore the power of the heart by counteracting the 
effects ox the poison upon the vagus roots. 

Description. — The flesh root of A. ferax has beeu 
described by Balfour ( ffldznb KnvPlnl Jotan., xlvn., 1849,)lrom 
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a. plant growing in tlie Edinburgh Botanical Gardens, as having 
2-3 fasciculated, fusiform attenuated tubers, some nearly five 
inches long and 1£ inch m circumference, dark brown exter- 
nally, white within, sending off sparse longish branching fibres. 
Two kinds of the dried root (Bachnag) are met with m the 
Indian markets. That in general us« consists of black, plump 
heavy conical tubers, many of them four inches long, having 
a strong disagreeable smell like Hyraceum, and a reddish 
brown, resinous fracture m dry weather , m the rainy season 
they become tough, horny and moist, and stam the fingers 
brown when handled. This kind, even when carefully washed, 
retains its strong smell, which renders it unfit for medicinal 
use among Europeans. Tt appears, to be the Taliya Bachnag 
of the books. The other kind, called White Bachnag, exactly 
corresponds with the description of the Bish imported into 
England as gwen m the Pharmacographia. It mav have a 
horny or star «_.hy fracture ; m the former case it is more or less 
shrivelled, from having been exposed to heat, and the starch 
granules, if examined, will be found altered 

Microscopic structure . — If we examine a transverse section 
of a tuber which has not been subjected to heat, commencing 
from the circumference, we see an external brown epidermis 
composed of compressed cells, among which are some stone 
cells , next we come to a homogeneous white or yellowish 
starchy parenchyme, and at a certain distance from the circum- 
ference five to six or seven brown vascular bundles, connected 
jogether by a brown line composed of a zone of small stone 
cells : inside this we meet again with a stareby parenchyme ; 
the centre of the tuber is often fissured. In young roots the 
vascular bundles are nearer the centre than m old ones. 

Chemical composition — For a full account of this, consult 
Pharmacogi aphia, p. 9; Dragendorff, Beitrage z genchtl. 
Ckem p. 57-72 ; Fhickiger, Archiv.f. JPhaim B. 191, p, 196 
Groves , That Jour and Trans 1873-74, p. 293 , Report on 
Aconite Alkaloids, by Dr, Alder W? ight ; Yeai-Book of Bharm. 
1881, p 27, Dragendorff, Analyse chimique de guelques drogues 
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actives, traduit par Morel , p. 13. The following extracts are 
made from the last-named work: — 

“ The tubers knows-as-Bisb, which have for some time been, 
met with m commerce., contain an alkaloid, which, m its 
chemical reactions, presents a close analogy with aconitine. 
I find that the alkaloid of Bish, which has been Called nepalme 
and pseudo-aconitine, can be quantitatively determined by the 
same process as aconitine, and that it gives the same reactions 
as that alkaloid. I may mention as a distinguishing character 
of this alkaloid, its greater solubility m coding water and its 
being less soluble m ether and chloroform. I may, .perhaps, 
also mention that unlike the aconitine of Duquesnel, nepahne 
prepared by the same process is nut precipitated by chloride 
of platmum. Nepalme can be estimated by means of Mayer’s 
solution, one e.c. corresponding to 0 0388 grammes of the alka- 
loid , I have obtained from farinaceous Bish extracted by water 
1 81 and 1*82 per cent, and extracted by alcohol 1*15 and 1 04 
per cent, of nepalme. If the action of the alcohol is prolonged 
for several days, a better result is obtained.*’ 

One litre of Mayer’s solutions contains 1 3 546 grm of per- 
chlonde of mercury and 49 8 of iodide of potassium. Its 
action is based upon the formation of a double iodide o± the 
alkaloid very sparingly soluble m water, and eo'mposed of 1 eq. 
of iodide of aconitine and 1 eq. of bmiodide of meremy. 

According to Wright and Luff, the formula for 'acorn an is 
C 33 H 43 NO 12 , and for pseudo-aconitine C 36 H 49 NO 12 . 

P. Mandelxn (Aichw. cle) P/tai m , Febi uai y and Match, 1885,) 
gives the following as the conclusions be aruves at after? 
thorough investigation of the subject of aconitine: — 

1 Japaconitme is identical with aconitine, and both are 
identical with a crystalline benzoylaconmC 

2. Benzoylacomne is the only active principle of Aconitum 
Napellus, the other alkaloids contained m the plant being 
amorphous and pharmacologically unimportant. 

3. The active principle of the roots of Aconitum fet ox. is 
however pseudo-aconitine or v?iatioylaronine 
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4. Aconitine and pseudo- aconitine are pharmacologically 
identical, bub in consequence of its molecules being larger, more 
veratroylaconme is lequired to produce the same effects as 
aconitine 

5 The difference tn the toxicological effects of Aconitum 
Eapellus and Acorn turn feroa. depends Entirely upon the rela- 
tive amount of aconitine contained an the two plants respec- 
tively, and not, as hitherto supposed, upon any difference m 
the virulence of the active principle of either of them 

6. Aconitine and pseudo-acomtme are the stiongest known 
poisons 

?. The- maximum dose to be given at one time would be 
0*1 m. g. e 0 5 m. g. per diem. Subcutaneously the dose 
should be less. 

8. Acomne (C 26 H 39 NO u ) and pseudo-acomne, which are 
probably either identical or homologous, are likewise poison- 
ous. but far less so than their mothei alkaloids. 

9 Benzoylacomne and veratroylaconme show an intei est- 
ing chemical and pharmacological analogy to the alkaloids of 
the atropine group. 

10. The aconitine of commerce is either benzoylacomne or 
veratroylaconme m a greater or less degree ot purity , the 
German and French preparations being benzoylacomne, the 
.English (especially Moison’s) veratroylaconme. 

11- The cause of the difference m the physiological effects 
of the various aconitines of commerce depends chiefly upon 
the relative amount of alkaloidal products of decomposition 
(acomne or pseudo- acomne) which they contain, and which 
do not occur only as such, but also in the form of intermediate 
products of decomposition of aconitine (amorphous alkaloids). 

12 Pure aconitine should yield a coloui less solution with 
concentrated sulphuric acid, should not turn red on the addi- 
tion qLone or two drops of a concentrated solution of sugar. 
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the yellow precipitate, formed by adding phosph omolybdie 
acid to solutions ot aconitine, should dissolve m a few drops 
of ammonia without any blue coloration. 

13. Pure aconitine yields no colour reactions, and those 
formerly suggested were due to impurities 

14. Hubschmann’s napellme is no distinct alkaloid, but a 
variable mixture of aconitine and aconine 

1 o Acolyetmeund lycoctcnme are not identical with aconine 
(pseudo-acomne). (See chemical comp of A. Lycoctonum ) 

16. Aconitine and pseudo-aconitine do not split up in the 
animal organism, absorption and ejection taking place very 
quickly. 

17 Owing to ats virulence, its ready decomposition, and 
the absence of delicate characteristic tests, the post-mortem 
detection of aconitine as such is very difficult, the symptoms 
and the condition of the internal organs ara chiefly to be relied 
upon 

Toxicology — Chevers, on the authority of Wallich, men- 
tions that the Burmese, during their retreat before the 
.Biitish, threw bruised aconite root into a Water tank m the 
hope of poisoning the troops pursuing them The Aka hill 
tubes on the frontier of Assam make use of a paste made of 
Aconite root to poison their arrows. Some of these arrows and 
she root from which the poison was reported to be obtained 
were forwarded to the Chemical Analyser, Bengal, m L884, for 
examination Some of the arrow heads were made of iron, others 
of bamboo , they were covered with a dark brown adhesive mass 
which gave the flat heads an oval contoui, and this material was 
applied for a distance of nearly two inches down the shaft below 
the barb. The adhesive material proved to beaeomte,.and the 
loot stated to be the source of the poison was also aeofnfcc, but 
the species could not to be determined. The coarsely powdered 
root rubbed up with water formed an adhesive mrfcilaginous 
mass m every way like the material found on the arrow heads 
It would thus appear that the root contains sufficient intrinsic 
gummy maternal bo make a pasbdon being rubbed uja with 
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water. (2tep± Chem. Exam., Bengal, for 1884 ) Aboat the same 
time that the arrow-heads were being 1 examined, the Chemical 
Analyser 1 eceived from Dr G- Watt a small cane basket, labelled 
Mya-mishmi-baibik, which had been purenased from the 
Mishmis The basket contained 130 grms of what proved to 
be small aconite roots, which varied m weight from 4*2 grms. 
to 5 grin*. The species could not be identified On analysis, 
the following results were obtained — 

Moisture at 100° 0 18*26 per cent. 

Aleoholic extract of anhydrous roots . . . 47 94 ,, 

Fatty matter of do. ‘ . 0 955 ,, 

Chloroform extract of do ... 0 385 ,, 

Crude aconitine . 0*887 ,, 

Aconitine byMeyei’s reagent . . .. 0 777 „ 

The pounded root when mixed with water foimed a sticky 
mass well adapted for smearing over an ow heads, foi lyhich 
purpose li is -Stated to be employed. (Iiep Chem Exam, for 
JBengalf 18185.) 

Cas^s erf accidental poisoning by aconite are occasionally met 
with aiismg from the use of the diug by ignorant native doctois 
as a remedy for' fever, &c Homicidal and suicidal cases are 
occasionally leported, but are not so frequent as one might 
expect, considering how readily the drag can be obtained, 
and how Well' known are its poisonous properties. Chevers. 
for example, states that during *the ten years ending 1869, 
only thirty-six cases- of aconite poisoning came under the 
notice of the Bengal Chemical Examiner, and Burton Brown 
records only nineteen cases in the Punjab m the years 
1861 — 73 The Bengal Chemical Examiner states that the 
average of five yeai s previous to 1881 — 82 was 2*4 per cent, m 
the viscera examined m Bengal. In the same province the 
number of cases ofsacomfe poisoning were m 1881 — 82,3'! per 
cent, in 225 viscera examined In 1882 — 83,2 0 m 210; m the 
remaining nine months of 1883 ml m 127; in 1884, 1*8 in 
21 7ym 1885, 1*7 m 234; *in 1886, 0*37 in 266; and m 1887, 

0 42 m 233. 
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As it-gards the percentage of aconite detections in articles 
suspected to be poisons, the following are the Chemical 
Analysers figures for Bengal . — 


Average of six years ending March 31st 1883 
Nine months of 1883 


1884 

1885 

1886 
1887 




<»•« * 


-.2*82 
... 2*20 
..2 10 
.. 4*50 
.. 310 
... 1*10 


As a cattle poison aconite is rarely used in Bengal In 
Madras aconite was only found in cases m Class A, viz., 
human cases in which it was .suspected that poison had been 
administered, and in which one or more of the following, viz., 
viscera, vomited matters and stools were to waided for 
examination : — 


Year 

No. of cases examined 

Aconite detected 

1882 

152 

4 

1883 

123 

2 

1884 

85 

1 

1885 

81 

1 

1886 

84 

0 

1887 

76 

4 


No aconite detections are recorded in Class B, viz , food 
and other articles suspected to be noisons. 

In Bombay two detections of aconite were made m 1879-80. 
one m human viscera, and the other m food, the total number 
of examinations made m the same year being 105. In 1&84, 
two detections were made, m a total af 83 examinations, one 
in human viscera and the other in liquor. Dr. Lyon remarks 
that aconite (like datura) appears to be occasionally used 
by native liquor dealers for the purpose of conferring 
additional intoxicating power on alcoholic liquor, sometimes 
with fatal results The Bombay Analyser’s reports for ten 
years ending 1884 show only six cases of aconite poisoning, 
three of which were accidental. 
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In the Punjab Dr. Center reports that aconite i§ not often 
used as a poison. The returns show the following 1 percentages : 
1879, 1*8 detections m 162 examinations, 1880, 0 5 in 194, 
1881^ nil in 186 ; 1882, 1*9 in 201 ; 1883, nil m 194 j 1884, 
nil m 200 ; 1885 , ml in 234; 1886, 0*35 m 272; 1887, nil 
m 228. 

In the North-West Provinces and Oudh four detections 
of aconite were made m a total of 156 examinations m 1879, 
and m 1882 three m a total of 156. In the other, years, from 
1879 to 1887, no detections were made. These figures cannot 
be -compared with those from other Provinces, as no distinction 
is made between human viscera examined and substances 
suspected to 1 be poisonous. The aconite root usually soldm the* 
plains of India is ill-suited for homicidal pui'poses on account 
of its strong byracenm-like odour and dark colour. It is 
probable that in Eastern Bengal aconite root in its natural 
condition is more easily obtainable than in other parts of the 
country. The strong smelling aconite appears to be used 
chiefly for poisoning tigers and other beasts of prey. Aconite 
has been detected m cattle poisoning, but its use is extiemely 
rare 

Commerce . — Aconite root (Bachnag) isimported into Calcutta 
and other Indian markets chiefly from Nipal; the black stiong 
smelling kind is almost exclusively nsed m this country Its 
average price is 9 — 10 annas a pound. Other Vernacular 
names for it are Mithabish, Srmgibish, and Dagra. 

White Bachnag can be obtained for the same price from 
Calcutta. It appears to have been brought into commerce for 
export to Europe. 

In the Southern Concan h agenandra toxic aria is known as 
Vatsanabh 

Some parcels of Aoonite root met with in tbe»Indian markets 
are composed of much smaller tubeTs than those usually seen, 
and: are evidently obtained from a different plant than A. 
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fei ox, probably from A. Napellus * ; tbey bave the usual strong 
hyraceum odour. In Madras it is sometimes mixed with the 
roots of Gloriosa superba 

ACONITUM LYCOCTONUM, Linn . 

Fig. — Jacq. Aust. 4. t. 380. Hoyle III . 56. A . Iceve . 

Ha.b. — West temperate Himalaya , Kumaon to Kashmir, 
Europe, N. Asia The tubers 

Vernacular . — Khamk-et-zeib ( Arab .), Bikh (Hind.) 

History, Uses, &c* — An Acomte called rA \vkoktotw 
is mentioned by Galen Xvkoktovo s p or the wolf-slayer, was a 
name given to Apollo, the God who * averts evil. Aconite was 
used by the ancients to destroy wild beasts. Amongst the 
latter Gieeks, Apollo was the Sun-God; for these reasons, 
possibly, the yellow aconite has been named Lycoctonon 

In 1865, Hubschmann announced thar he had discoveied in 
the root and rhizome of Aconitum JLycoctonum two new 
alkaloids, which he named lycoctomne and acoljctme, the} 
differed from one another notably in their solubility m ether 
and water, lycoctomne being soluble m ether but onlj sparingly 
in water, whilst acol^ctme was insoluble m ether, but 
dissolved by water Hubschmann, however, subsequently 
stated that acolycbme was probably identical with the 
napellme he had obtained from A. Ndpellus. Lycoctomne 
has been examined chemically by Pluckiger and by Dragen- 
dorff, whilst physiological experiments by Klebs showed that 
it was much less powerful in its action than aconitine 
Sohroff, jun , found that different samples of napellme 
(acolycfcme) of commerce varied both m their chemical 

* The Aconite of the Greeks and Romans, the anovirav £r4pov of Dios- 
corides is generally considered to be A Napellus s Khamk-el-zeib and 
Khamk-el nemir (wolf strangle, and panther sti angle) are Arabic names for 
poisonous Aconites Ibn Sma says m the Kanun that they kill wild pigs, 
dogs, tigers and panthers, and are not used medicmalh (Coiif Dtoscortdes 
%v . 76 ; Plm. 27, 2 , Tkeaphr H P IX , li>, 17 
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reactions akd in the degree of physiological effect they were 
capable of producing , lycoctonme was less active He alsc 
pointed out the fact that the presence of these two alkaloids 
was an insufficient explanation of the powerful toxic action 
which the ioot of A Lycoctonvm possessed, and thus threw a 
doubt on* their being the only active principles contained m it 
In all these physiological experiments, as well as others by 
Sehroff, sen , Buchheim, Eisenmenger, and Ott, the identity 
of napnllme with acolyctine has been assumed : no trial was 
made with acolycfcm© prepared from A Lycoctofinm . To throw 
more light upon these matters ( see also Chemistry of A feiox), 
Messrs DragendorfF and Spohn ( Fhai m. Zeitsch . fur Russian d 
xxxm , 313 — -384), investigated the roots of A . Lycoctonum 
collected m Switzerland in July 1883 

Isolation of the alkaloids — The method adopted by the 
authors was Duquesnel's modified as follows — 

Two kilos of the powdered root were mixed with tartaric 
acid (successive portions of 10 and 5 grams) and exhausted 
with stiong spirit, for this, three macerations Sufficed. The 
tincture was concentrated, mixed with water, filtered,- and 
repeatedly agitated with ether whilst still acid. The ether 
removed traces of an acid resembling protocatechmc, but 
benzoic acid could not be detected. None of the acid decom- 
position-products of the alkaloids presently to be described 
could be found, a pi oof that a suitable method of extraction 
had been adopted. 

The liquid, after exhaustion by etkei, was made alkaline 
with bicarbonate of soda, and agam agitated with ether, 
which now removed a quantity of alkaloid. After exhaustion 
with ether, chlorofoi m extracted a further portion of alkaloid 
from the alkaline liquid, m which, after this treatment, only 
traces of alkaloid could be detected. 

The ethereal solutions were evaporated to dryness and the 
alkaloid, m which Httbschm&nn’s lycoctonme was anticipated, 
was purified by powdering, digesting with ether, evaporating 
the ethereal solution, and repeating the treatment until the 
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alkaloid dissolved easily and completely m tke ether. It was 
finally obtained m tke form of a pale yellow resinous mass, 
yielding a wkite powder and dissolving completely m dilute 
acids. No attempt to crystallize it was successful. 

The alkaloid dissolved by chloroform was purified by similar 
treatment with ether, which solvent removed a notable quantity 
of the first alkaloid. After purification by solution and treat- 
ment with animal charcoal, the second alkaloid was obtained 
m the form of a white or pale reddish powder Fifteen kilos 
of the dry root jielded 3 70 grams (1*13 pei cent ) of alkaloid 
soluble m ether, and 120 grams. 1 (0 8 per cent.) of alkaloid 
soluble m chloroform 

Alkaloid soluble %n ether — In this lycoctonme was antici- 
pated, but it was found on examination to differ materially 
from that alkaloid, especially in being non-ciystalhzable. As 
it could not be identified with any known alkaloid, the name 
of lycacomtme was proposed for it 

Ultimate analysis showed the probable formula to be C 27 
H 34 N 2 0 6 4-*2H 2 0, the two molecules of water being given off 
at a temperature of 110° C., at which, however, the alkaloid 
itself undergoes change. The accuracy of the formula was 
confirmed by the examination of the salts as well as of the 
platinum and gold compounds. The latter, and, indeed, the 
double salts generally, are unstable, suffering partial decom- 
position when washed with water. 

None of the salts could be crystallized, but as they are easily 
diffusible, they are probably crystallizable 

A ten per cent solution of lycacomtme m absolute alcohol 
is dextro-rotatory (a) D =+315° After drying m vacuo, 
lycacomtme begins to melt at 131*7°, and is completely fused 
at 1 14 8° (corr ) ; the alkaloid undergoes, as previously 
observed, partial decomposition 

The reactions of lycacomtme show but little that is cha- 
racteristic With sulphuric acid it gives a reddish-brown 
solution j sulphoselemc acid is coloured rose or pale reddish- 
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violet , tins reaction is not exhibited by aconitine, nepaline, 
or commercial lycoetomne. Syrupy phosphoric acid yields, 
with lyeacomtme, a violet solution when warmed. Lycacom- 
tme is incompletely precipitated by caustic potash, ammonia, 
and alkaline carbonates, strong alkalies partially decompose it. 

The foregoing details suffice to show that lyeacomtme is not 
identical with Hubsehmann’s lycoetomne or acolyctme, nor 
with aconitine or nepaline, or indeed with any known alkaloid 

Alkaloid sparingly soluble in ether . — This alkaloid, extracted 
with chloroform, after the separation of the lyeacomtme 
by ether, -differs so strikingly from Hubsckmann*s acolyc- 
tme that the possibility of identity appears to be excluded. 
It was named myoctonine, m reference to a species of aconite, 
myoctonon, mentioned by Pimy. It is amorphous, and the 
salts it forms could not be crystallized. Analysis showed the 
formula of the alkaloid after drying over sulphuric acid to be 
C~ 7 H so In “ O 3 , and the correctness of this formula was con- 
firmed by an examination of the salts. Bisulphide of carbon, 
absolute alcohol, benzol, and chloroform dissolve the alkaloid 
m almost any proportion. The taste is bitter, not pungent 
It is dextro-rotatory, melts at 143° to 144°, and gives a preci- 
pitate with alkaloid group -reagents, but yields no character- 
istic colour reactions. 

Waimed with 4 per cent solution of caustic soda, myocto- 
nine decomposes, like cacomtme, into lycoetomne, lycoc- 
tonic acid, an alkaloid resembling acolyctme, and a fourth 
body the nature of which could not be ascertained. Prom 
this it is evident that the long-continued heating with car- 
bonate of soda, to which Hubschmann subjected the alka loids 
originally present in the root, con, ji ted them into lycoetomne 
and lycoctomc acid, one or other of these then probably yields 
acolyctme by further decomposition. Physiological experi- 
ments with lyca»*onitme and myoctonine conducted by M. 
Salmonowitz showed the latter to be a powerful poison 
resembling curare m its action, and acting most energetically 
when introduced directly into the circulation The sub- 
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cutaneous injection of 0*075 gram, of nitrate into a cat produced 
distinct toxic symptoms, and the injection of 0 1 gram was 
always followed by death m twenty to thirty minutes. 
Mice were killed by one milligram m three minutes. Lycoc- 
tonine and lycacomne, the decomposition-products of lycaconx- 
tme and myoctomne respectively, were found to resemble the 
original alkaloids m their physiological action^ but to be less 
powerful. (Yeai -Booh of Pharm , 1885.) 

ACONITUM HETEROPHYLLUM, Wall 
Fig . — Bentl. and 'Prim., t. 7. 

Hab. — West temperate Himalaya from Xurnaon to 
Hansora. Tlie tubers. 

Vernacular — Atis (Kind.), Ativish, ( Ma ^ ), Ati-vadayam 
(Tam.), Ati-vasa (Tel ), Atavakha-m-Kali (Chtz ). 

History, Uses, &C The earliest notices of Ativisha* 

are to be found m Hindu works on Materia Medica, S a ran ga- 
dliara and Cbakradatta, where it is recommended as a remedy 
m fevers, diarrhoea, dyspepsia and cough, also as an alexiphar- 
mic, those m Arabic and Persian works are short, and 
apparently copied from therm; they direct it to be prescribed 
in combination with aromatics, astringents and sometimes 
with other bitters, such as Bonduc-nuts, Tinospora, Holarrhena, 
&c It is an ingredient in Bal-goli, a pill given to infants to 
keep them quiet, which contains thirty-one dings, of which 
thieo- are narcotics, viz , Bhang, Opium and Datura, and. the 
remainder bitters and aromatics. . This pill is sold by all the 
native druggists, and, it need hardly be said, is most fatal to 
childien. The authoi of the Makhzan-el-Adwiya calls Atis an 
Indian root, resembling a small specimen of Anstolochia Tonga, 
and says that some authorities describe-three kinds, viz , Atis, 
Part-bikhta, and Shamkand , but others only two kinds — 
white and black. He says it is aphrodisiacal and tonic, checks 


* Ati-vislia, counteracting poison. 
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diarrhoea, and removes corrupt bile and cold humours and the 
diseases arising' from them. 

The early English physicians m India appear to have been, 
chiefly impressed with its antipenodic and tonic action m 
fevers, and the drug has until quite a recent date been much 
administered as an antipenodic in doses of about 30 grains 
every four or six hours. The discovery that the active prin- 
ciple. Anisine, is only present m very 'small quantifies m Atls, 
seems to have brought the drug into discredit, and the 
Euiopean demand for it has much fallen off The evidence 
collected by Dr G- Watc for his Dictionary of the Economic 
Products of India indicates that Atis is now considered an 
indifferent antipenodic by medical men. Dr. M Sheriff con- 
siders that the ordinary doses are only useful as a conic, and 
that two drams or moie should be given as an antipenodic 
Piohably the native estimate of the drug, as given above from 
the bLikhzan, is not far from the truth, viz., that it is tonic 
and digestive and often useful m dyspepsia with diarrhoea. 

Description* — The dug, as sent into commerce, may be 
divided into two portions, grey and white , the grey shrivelled 
tubers, which are larger and longer than the white, are the 
mother roots, and aie often separated and sold at a lower 
price The young daughter-tubeis should be quite plump, 
oxteually of a pale ash colour, slightly scarred from the abra- 
sion of 1 outlets, from f to 2 inches long, obcomcal, oi almost 
ovoid, with a thin tap-hke extremity, which is somenmes 
double, or has a tendency to divide, at the summit there is a 
scaly leaf-hud. Atls should,. break with a short starchy frac- 
ture, presenting a white surface, near the circumference of 
which several vascular bundles are observable with the naked 
eye; it should taste purely. bitter, and have no particular odour. 

Microscopic stnicture . — The tubers consist of a delicate 
cellular parenchyme filled with staich, in which are to be 
observed about four vascular bundles, which, m the young 
tuber are neaT the centre, but subsequently are removed 
towards the circumference. The epidoimis consists of light 
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tjfrown tabular cells; the brown zone seen in Aconite ’s not 
present. 

Chemical composition — The authors ot the Pharmacographia, 
upon the authority of Broughton, state that the root contains 
a well-defined alkaloid of intensely bitter taste. Formula C 46 
H 74 N 2 O 5 obtained from concurrent analyses of a platinum 
salt. Wright (1878) percolated the powdered dry root with 
alcohol containing a little tartaric acid, and evaporating the 
percolate he obtained ultimately Broughton’s alkaloid atisine. 
This was uncry stallizable, but with hydrochloric acid and gold 
chloride, he obtained a crystalline hvdrodi chloride, C aa H 33 
NO a HC1, AuCl®, from which he suggests that C a2 H ai NO 2 
may prove nearer the correct formula for atisine than that given 
by Broughton Atis has recently (1879) been examined 
chemically by Wasowicz. The general results of his investi- 
gation are that he found the root to contain — ''(1) a fat of 
soft consistence, probably a mixture of oleic, palmitic, and 
stearic glycerides; (2) acomtic acid, (3) an acid related to 
ordinary tannic acid; (4) cane-augar* (5) vegetable mucilage,; 
(6) peetous substances, \7) atisine, the alkaloid already 
observed by Broughton, and probably another uncrystallizable 
alkaloid, (8) starch. The root contained 2 3S1 per cent of ash 
that dissolved partly in water and partially m dilute hydro- 
chloric acid. Experiments made pi administering the alkaloid 
to rabbits sbow that it is not poisonous. The quantity m the 
'root it exceedingly small (,£ 0 of 1 per cent.) The purified 
alkaloid irf white and uncrystallizable, of its salts, only 
the hydrochlorate, hydrobromate and hydriodate are crystal- 
hzabie. {Archiv der Pharmacie. Vol. XI ,p 19) Atisine when 
dissolved m-sulpirancacid gives a pulrple colour, a reaction which 
has been observed -by E Z. Gross wrth coptine obtained from 
Coptis trifoliata ; and wnh hydrastme, one of the alkaloids 
of Hydiastis canadensis, plants belonging to the same natural 
order. 

Commerce . — Atts comes into the plains through the principal 
towns of Northern India ; it would appeal that m some parts 

a 
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of Southern. India other roots are sold as Atls. ( Pharmaco - 
graplna, p. 15.*) The average price is Rupee f to 1 per lb, 

ACONITUM PALMATUM, Don. 

Hab. — Temperate Himalaya from Sikkim to Grarhwal, 
Mishmu The tubers. 

Vernacular. — Bikhma, Bishma ( Hind ), Wakhma orVakhqia 

{Bomb.) 

History, Uses, &C — It is impossible to trace the 
history of tins ding in Indian and Persian works on Materia 
Medica, though doubtless it is one of their non-poisonous 
kinds of Bish The author of the Makbzan-el-Adwiya notices 
it as a non-poisonous kind of Bish, and says it may be pre- 
scribed m the same manner as Atis. In English works upon 
Indian drugs, it appears to have almost escaped attention. 
Dr Buchanan, m his account of the Kingdom of Nepal, 
enumerates four kinds of Bikh, of which Bikhma is one , he 
describes it as a powerful bitter \ it is a rare drug m most 
parts of the country. Bikhma is intensely bitter, like quinine, 
and is administered by Native doctors m combination with 
black pepper, or mace, m doses of about eight grains, as a 
remedy for pains m the bowels, diarrhoea, and vomiting • also 
to destroy intestinal worms and to remove costiveness. 
Externally it is applied m rheumatism ,Erom its sensible 
properties we may conclude that it would be likely to 
prove a valuable tonic and digestive ; but unless it is much 
more powerful than Atis, its high price and rarity will prevent 
its general nse. 

Description. “—Tuberous roots of a light brown colour, 
2 to 4 inches long, much reaembhng some samples of horny and 
farinaceous Bish m structure, but differing from them in bmng 

* The rhizome of Cryplocoryne spiral'**, which has lately attracted atten- 

tion by being offered for sale m London as a kind of Ipecacuanha, is the root 
referi ed to, it is known m Madras as N&ttu-ati-vaday am or eountry-atis 
(J,awi>on \ 
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branched. The tubers break with a short fracture, and the 
inner substance is either white and farinaceous, or horny and 
yellowish ; both kinds of tuber have a pure persistent bitter taste 
and no acridity ; the horny tubers when moistened develop a 
pungent smell like nasturtium. 

Microscopic structure . — The tuber is composed of a starchy, 
parencbyme, with from 6 — 12 bundles of scalariform vessels ,- 
in young roots these are crowded together towards the centre, 
bnt in more mature ones they are nearer the circumference ; 
there is no brown zone connecting the vaseular bundles. 

Chemical composition — Bi-khma has been examined in Prof. 
Plnckiger’s laboratory by Mr. Yumehiro Shimoyama, who 
reports as follows — “ TeD parts of the powdered tubers with one 
part of slaked lime and about 100 parts of water were dried* 
The dried powder was repeated 1 ^- extracted by a sufficient 
quantity of strong alcohol, and the latter removed by distil- 
lation, to the residue a little acetic acid and water was added to 
get rid of resinous matters. The filtrate was further purified 
by means of ether, and the alkaloid precipitated from the 
acetic solution by adding caustic lye. By repeating the same 
treatment the alkaloid was at last obtained as a perfectly 
white amorphous powder pf decidedly alkaliue reaction, and 
a very persistent purely bitter taste The alkaloid dissolved iu 
excess of hydrochloric acid, yielded needle-shaped crystals of 
the hydrochlorafee, which were not produced when a neutral 
solution was used. The hydriodate was also found to be 
crystallizable, but not the piorate, chromate, or lodohydrar- 
gyrate. The aqueous solutions of the alkaloid were precipi- 
tated by bichloride of mercury and by tannic acid, not by 
iodide of potassium The alkaloid was found to be readily 
soluble in alcohol, chloroform, bisulphide of carbon, benzol and 
ether, but none of these solutions afforded crystals , it was 
dissolved By concentrated sulphuric acid, and the yellowish 
solution gradually assumed a splendid purple colour, lasting 
for a day or more , it turned violet on addition of a few drCps 
of water If the alkaloid is evaporated at 100° 0. with phos- 
phoric acid, a fine violet hup' is also produced* 



20 


RAN UNOULA CE^E 


Prof. Fliickiger refnarks: — “The alkaloid which AVasowicz 
extracted from A heterophyllum m my laboratory lS'the same 
as that yielded by the Wakhma tubers 1* 

Commence — Bikhma is brought in small parcels to the Indian 
cities by religious mendicants. Value Rs. £ to Rs. 6 per lb. 
according to the quantity' m the market* 

JADWAR. 

The great purifier, or antidote Arabic form of the Persian 
Zadwar j I j&j quasi jtj ^ In HDtius the Greek form is gboap 
and Myrepsus writes r^rboaptov The Persian plant is also 
called Mah-parwm (Moon and Pleiades), probably because 
it blossoms m the beginning of summer when the Pleiades 
rise. Macer calls it Zedoar, — 

“A dpnm& sumptis zedoar obstare venenis 
Affirmant 99 

History, Uses, &C. — The history of this drug is beset 
with many difficulties, on account of the vague meaning of the 
term Jadwar ; the name by which it is generally known, and 
which appears pioperly to mean the great antidote. (Tiider 
Jadwar, the author of the Makhzan-el-Adwiya gives Antila as 
the Arabic name, and 3&turyus* as the Greek Speaking of 
Bfsh he says that the Hindus suppose that the only plant 
which can grow near it is the Jadwar, which is an antidote to 
it, and that they also affirm that there is a kind of rat, 
called ‘Bish mush bisha/ which lives upon Jadwar, and is an 
antidote to Bish ; this is the Buka Bish Mush of Ibn Sma. 

* Dioscondes describes two kinds of crarvpiov (III 134-185), both reputed 
to be aphroclisiacal , see also Pliny on Satynon (26, 62, 63) Apuleius 
Platomcus says of Satynon Ain cmos, ain panion, Galli via, a Grsecis 
satynon, alu ennaticon, alii serpmon, Itah pnapiscum, iEgyptus orcisalitexion, 
aln enton, * ahi raene, alu toimioklis, Neophytus speaks of avrovpa as an 
antidote , speaking c xt Zedoar he says eoiK€ be £ -qpco teal peXavc puepo* ksmttclvco 
(It is like a small, dry, black chestnut ) Barbosa mentions Zedo&na and 
Zeraban as two distinct drugs on sale at Cannanoie (Of. Salmastus de 
'Hornon sub voce Gedwar ) 
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The Indian name Nirbishi he explains incorrectly as Nir, the 
antidote to Bish, the poison*, he describes five kinds . — 

“ 1st — Khatar, black externally, pnrplisB brown internally, 
scorpioid, knotted, tasting sweetish at first, afterwards very 
bitbe?*. 

2nd — Outside and inside brown, or yellowish brown. 

3 id — Outside and inside black ; when rubbed down it has a 
purplish tinge, bitter This and the second kind come from 
Thibet, Nip£l, Morang and ftangpore. (These three kinds aie 
probably the roots of some Lind of Acon*te or Delphinium.) 

4th — Blackish, bitter, size of an olive, comes from the 
Deccan hills, probably the tuber of a Curcuma. (The Gedwar 
figured m Clusius > Exotica, p. 3 78, appears to be of this 
kind) 

5th — Spanish, called Antila, black, soft, very bitter ( avrovpa 
probably Acon^tum Anthora) 

Of these, the first kind is said to be most esteemed. It 
would appear, then, that the term Jadwar has at different 
times been applied to various tuberous roots supposed to have 
alexipharmic properties, and that m India it is now applied to 
the root of a Delphinium or Aconite, at present known to the 
Hindus as Nirbishi, a term which, like Jadwar, has at different 
times been applied to very different plants. Boyle tells us 
that the best Nirbisi is brought down from BisSehar and 
Amritsar, and is fusiform, and resembles Bikh; when cut it is 
cf a brownish colour and slightly bitter and acrid. Aitchison 
says that Jadwar-i-Khatai is the name jn Teh for the root of 
an Aconite imported from Nipal via IJiassa It is called m 
the Punjaub Nn bisi, by Bhoteas m Leh Bong a, and by the 
Yarkandis Farfi , it is poisonous, and is administered m cases 
of poisoning and in severe illness, such as cholera, and is 
carried as a talisman about the person. Ulasr Muharnr says 

* Nirvisha is a Sanskrit adjective meaning “ not poisonous, 
or mrvishi is never applied to aconite hy medical writers, h 
peculiar grass, used as an antidote to certain poisons, nanffcfc Kvlhn&tex 
monocephala , Linn — (Dr Rice ^ 
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that false JadwAr is prepared by boiling the roots of some of 
the milder kinds of Bish in milk, and colouring them ; it is to 
be distinguished from genuine by its parting with its colour 
when dipped in warm water and wiped with a cloth, it has 
also a shrivelled appearance, and the central portion to which 
the colour has not penetrated is pale, instead of being 
intensely bitter, it is slightly acrid. 

Native medical works abound m absurd stones concerning 
this article* and its wonderful power as a tonic and alexi- 
pharmic, it fetches a high price, and is generally kept m 
metallic mercury to prevent its being injured by insects , 
sometimes it is preserved m oil. 

Jadwar appears to resemble much the Tienlnung of the 
Chinese,, which is said by Dr. Porter Smith to be derived from 
Acomtum variepatum. Dike Jadwar, this drug is blackish- 
brown internally, and more or less moist, 'having evidently 
undergone some kind of preparation. Dr. Morrison, Medical 
Officer to H. M/s Consul at Newchwangm Manchuria, mentions 
m a recent Consular report that Manchuria exported id 1 884, 
13,866 lbs of the roots of Aconitum Author a, barbutum, and 
Ftscheri (?) for use m medicine on account of their stimulant, 
diuretic ancL&lterative properties 

Description. "What is considered now to be genuine 
Jadwar m India consists of small blackish-brown tubers, some 
irregulanly ovoid, some conical, seldom more than one mch 
long and half an inch m diameter, they are somewhat wrinkled, 
and bear A few horn-hke projections, which- are the remains 
oi rootlets ; at the crown there is a scaly leaf bud. When m 
good- condition the tubers are softish, and cut like a piece 
of dry hquonce extract, the colour being a uniform dark 
brown throughout ♦ to the naked eye the cut surface appears 
structureless, and might be mistaken for an extract ; it has a 
somewhat fruity smell and bitter taste. 

hficT oq co 'pic structure . — A transverse section shows a dark 
atuwn epidermis, composed of compressed cells, an outer ring 
>f paren chyme, the cells of which contain starch granules' and 
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much brown granular matter, within this are from S to 10 
vascular bundles, connected together by a cambial zone, made 
up of several rows of smalj, dark brown cells , the position of 
the bundles is very irregular, consequently the zone has a 
peculiar waving course. In the central portion of the tuber 
starchy parenchyma is again met With ; the starch has not been 
altered by heat. 

Chemical* composition . — Twelve ounces -of the roots treated 
by DragendorfPs process for acpnatine, yielded no tr-ace of 
alkaloid upon evaporation of the benzine solution. The treat- 
ment of the drug by acidulated water extracted a large quantity 
of black extractive which was almost entirely soluble in alcohol. 
It seems probable that the roots undergo some form of prepara 
fcion during which they are charged with foreign extractive 
matters, and probably rendered almost inert as a medicine. 

Commerce . — Jadwar is brought for sale to the Indian Gities m 
small parcels by religious mendicants. 

DELPHINIUM ZALIL, Aitch. et Eemsley 

Fig Trans. Linn. Soc. Set. 2. Hot. Vol m.*, PI. 3. 

Hab. — The Badghis and 'Khorasan. The herb 

Vernacular . — Zarir (Arab.), Zalil, A.sfrak, Asperag (Per,*?.), 
Tr5yaman, Gul-jalil ( Bomb ), Gafiz, (Punf). 

History, Uses, &C In Hindu medical works a drug 

called Trdyamana i§ frequently mentioned as a remedy for 
enlargement of the abdominal viscera, it appears to have been 
well-known, as it has numerous synonyms such as Bal&deva, 
Balabhadra, Maugalya, Mangalyarha, and Arjaka, signifying 
that it was considered to be very auspicious.* The same name 
is still current in Northern India and Guzerat to indicate 
the drug imported from Persia under the name of Zahl, and 

* Yellow is a most auspicious colour amongst the Hindus, the garments of 
the bride are dyed of this colour The word Trayamani* still exists m the 
Persian language, with the meaning of “yellow ” and " diarrhoea.” 
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described m Mahometan works on Materia Medioa as Zarir. In 
Bengal and Southern India the drug is unknown, and Ficus 
hetei ophylla, Linn fil, is used as a substitute for it under the 
names of Balabahula and Valli-teragam. The author of the 
Makhzan-el-Adwiya says — “ Zarir grows in the Khorjdn hills 
and is called Asfrak by the people of Shiraz, and Arjikan by 
the Greeks^r.the stem is about a span high, flowers yellow, like 
those of Asfar-i-barri, surrounded by a few soft prickles, 
leaves yellowish, small, root fbore than a span long. • Asfrak 
is cold and dry with slight beating properties , also detergent, 
anodyne and diuretic, it is useful m spleen, jaundice and' 
dropsy ; mixed with barley meal, it forms a poultice, which is 
b£ much service m inflammatory swellings j its ashes are useful 
in itch Maximum dose 5 dirhems f ; it is also used as a 
yellow dye ” In India and Persia it is now chiefly used for 
dyeing silk. Edgeworth brought this drug to notice many 
years ago, and supposed it to be derived from L>. altxs&imum. 
The true pliant has been discovered by Aitcheson m the 
moister localities of the Badghis and Ehorasan a t an altitude 
of 3,000 feet. He says that when m flower it gives a wondrous 
golden hue to the pastures. (One of the Sanskrit synonyms 
is Sita or moonlight.) 

Description. — The drug consists of the flowers, leaves, 
flower stalks, and a small proportion of the immature fruit, all 
of a light greenish yellow colour, and having a somewhat 
honey-like smell , the flowers are pubescent • many of them 
tolerably perfect, resembling in size and shape those of the 
common single Larkspur, the fruit consists of three -follicles 
which are arranged like those of the aconite and dehisce on 
the mside, they are marked with prominent longitudinal ribs, 
have pointed apices, and are supported upon a stout curved 
peduncle ; the seeds are numerous, angular, and of a light- 
brown colour. The drug when placed in water immediately 
tinges it a bright yellow, and communicates a bitter taste to it. 

* Arjikan is apparently the Sanskrit word 

t Fwe dirhems— 240 grams m 24 hours m decoction A reference to the 
chemical composition will sliou that this dose may possibly pi oie dangerous 
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Microscopic structure . — The seeds are thickly set with white 
feather-shaped hairs* arranged m rows. 

Ghemical composition — The drug reduced to powder lost 
23 5 per cent, of moisture when heated to 100° C. The ash 
amounted to 17*8 per cent. Treated with 94 per cent, alcohol 
13 '4 pier Cent, of a dark reddish, bitter* acid extract was 
obtained. The extract was mixed with water acidulated with 
hydrochloric acid, and repeatedly agitated with ether- 
During agitation* blackish resinous matter separated* while 
the ether became turbid from the separation of a white 
principle. 

On filtration of the aqueous solution 2 6 per cent of a dark 
resinous body was obtained* which was soluble m ammonia to 
the extent of 2*54 per cent. The ammomacal solution was of 
a daik brown colour* the addition of acids caused the precipita- 
tion of dirty yellowish flocks ; this principle had the pro- 
perties of an acid resin The residue insoluble hn ammonia 
amounted to *06 per cent.* and was white* it was not further 
examined 

The ethereal solution after filtration yielded 1 63 per cent 
of extractive* the residue on the filter was white* and had the 
physical characters of the principle left after the action of 
ammonia on the black resin already mentioned The ethereal 
extiact was redissolved m ether* and agitated with ammonia. 
On separating the ether* it left on evaporation *69 per cent, of 
a greenish-yellow oily residue, from which a white crystalline 
principle slowly separated This crystalline principle will be 
referred to again. The ammomacal solution yielded with acids 
brownish-yellow flocks* which had the properties of an acid 
resm * this principle would appear to be similar to the daik 
resin left as a residue after agitation of the ongmal aqueous 
solution with ether. 

The original aqueous acid solution left after bepnratiou of 
the ether was repeatedly agitated with any he alcohol. The 
separated amylic alcohol was agitated with ammonia, which 
became coloured of a deep yellow hue , on separating the 
4 
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amylic alcohol, it left on evaporation ’51 per cent, of a neutral, 
yell'ow, transparent principle insoluble m alkaline solutions. 
This principle was not fuither examined. The deep yellovf 
ammomacal solution yielded, yellow flocks on the addition of 
acids, which were reS resolved on agitation, the resulting 1 solu- 
tion being of a dirty brown colour , the addition of alkalies 
again caused the liquid to assume its original deep yellow 
colour This principle had the properties of an acid, and will 
be referred to subsequently. The amylic alcohol extract also 
afforded evidence of the presence of a tannin, which gave with 
erric chloride a deep greenish coloured solution. 

The original aqueous acid solution was now rendered 
alkaline by ammonia and agitated with ether. The separated 
ether had a marked blue fluorescence, on evapoiation a slightly 
yellow transparent varnish -like residue was left, soluble m 
acids, the resulting solution possessing a bitter taste. 
Alkalies caused the precipitation of white flocks easily soluble 
in ether, and precipitates were obtained with all the alkaloidal 
reagents , no distinctive colour reactions were yielded. The 
crystalline principle referred to as occurring m *the ether 
extract obtained from the aqueous acid solution of the extract 
had the same properties as the alkaloid now described, indicat- 
ing that the principle was separable by ether both from an 
acid and alkaline solution The alkaline original aqueous 
solution Was now agitated with amylic alcohol, the separated 
amylic alcohol left bn evaporation a yellow residue, which was 
partially soluble m a.crds. After filtration to separate insoluble 
matter, the clear a'queons solution yielded yellowish 
flocks with alkalies, mBolubl in ether, but dissolved by 
amylic- alcohol. The solution of thp principle m acids had a 
yellow eolour and. was bitter to taste, and gave a precipitate 
with the ordinary alkaloidal reagents , some of the colour 
reactions were similar to those yielded by berberme. Regard- 
ing the nature of these two bitter alkaloids, though they 
afforded reactions with leagents which were not mconsiotent 
with their being delphinine and berberme respectively, but 
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without data regarding 1 their ultimate composition, it would 
be premature to definitely designate them. 

The yellow acid separated by araylic alcohol is of interest, 
because to its presence the tinctorial value of the drug as a 
dye-stuff is^ doubtless due. In order to obtain the acid m a 
pure state the following method was tried . — A concentrated 
aqueous solution of the plant was precipitated with lead 
acetate, and the yellow precipitate well washed by decantation. 
The Washed precipitate was diffused through water acidulated 
with 'hydrochloric acid, and the separated chloride of dead 
removed by filtiation. The yellow solution was agitated with 
amyl ic alcohol , on evaporating off" the amylic alcohol a deep 
yellowish red extract was obtained* easily soluble m water, and 
possessing a marked acid reaction The addition of acids 
caused the precipitation of yellow flocks, soluble on agitation ; 
the addition of alkalies caused the liquid to assume a deep 
yellow colour. The aqueous solution gave a dirty olive-green 
coloration with ferric chloride, due probably to the presence 
of a trace of tannin. The aqueous solution agitated with 
water acidulated with sulphuric acid in a sealed tube at 100° 
C. for some hours afforded a tuibid solution, which contained 
dark brown flocks, and which precipitated an alkaline solution 
of copper on boiling. 

The principles separated fiom the drug may be arranged as 
folLow s — 

Dark acid resm. 

White neutral principle 

Yellow neutral principle. 

Odourless bitter alkaloid. 

Yellow bitter alkaloid. 

Tannin. 

Yellow acid* 

Commerce — Tiayaman or Gvil-jahl is imported into Bombay 
gtnd Northern India from Persia, and is of some importance 
as a yellow dye for silk. It is worth about Rc *2 P er 
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NIGELLA SATIVA, Sibthorp . 

Fig. — Zorn. Ic. 119. Small Fennel-flower (Eng.), Nielle,^ 
Toute epice (Fr.). 

Habt— r-The Mediterranean countries. Cultivated in India. 

Vernacular — ILalajira, Mugrela ( Hind ., Feng.), Kalonyi 
(Bomb), Karun-shiragam (Tam), Karijirigi (Can), ISTalla- 
jilakara (Tel ), Kalejire (Mat }, Shuniz, Siyali danah (Pers.). 

History, Uses, &C. — According to Birdwood, it is the 
Black Cummin of the Bible, the Melanthion of Hippocrates 
and Dioscorides, and the Gith of Pliny.* Amslie mentions its 
use as a carminative, also as an external application mixed 
with sesainum oil m skin eruptions, as a seasoning for food, 
and as a protection for linen against insects. Forskahl, m 
his Medicma Kaharma, says that it is a uative of Egypt, wheie 
it is called Hab-es-souda.t Boxburgh. believes it to be a 
native of Hindostan. Anyhow, it must have been long kno'”n 
in India, as it has a Sanskrit name, Krishnajuaka. Nigella 
seed is extensively used as a spice, and as a medicine, it is 
prescribed by the Hindus with othei aromatics and plumbago 
root m dyspepsia The Hakeems describe it as heating, 
attenuant, suppurative, detergent and diuretic, and consider 
that it increases the menstrual flow and the secretion of milk ; 
also that it stimulates uterine action. They give it, too, as a 
stimulant m a variety of disorders which are ascribed to cold 
humours, and credit it with anthelmintic properties It is 
sprinkled aver the sunace of the bread made by Mahometan 
bakers along with Sesamum seed. (See Cummicm Cymxnum ) 
M. Canolle has recently published (De Tavortement crirmnel 

* Plra 19, 52, 20, 71 , Cels 2, 34 , Senb Comp 131 
t 1 l****^t El-habbat-es-souda, i q * El-shcomz, or properly 

1 El-sheemz, for thus the Arabs called it accoidmg to Ibn-el-Aarabi, 
or, as some say, i q , 1 | El-habbafc-el-khizia, because the Arabs 

often call black I and green >>_*•« I. This seed is said m a tradition to 

be a remedy for eiery disease except death (Madd-kl-Kamus ) 
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a KanJcal Thise de Pains , 1 881,) the results of clinical investi- 
gations undertaken in the hospital at Blank al with black 
cummin seed. He has observed that after doses of 10 to 40 
grams of the powdered seed the temperature of the body is 
raised, the pulse accelerated, and all the secretions stimulated, 
especially those of the kidneys and skm , m doses of 10 to 20 
grams, they possess a well marked emmenagogue action in 
dysmenorrhcea, and m larger doses cause abortion. 

Description. — The seed is triangular, the umb'lical end 
being smaller than the other, black, £th of an inch long, testa 
rough ; inside the testa is a white oily kernel. When rubbed, 
the seed diffuses a pleasant odour of lemons, with a slight 
soup f on of carrot. 

Ch&tri'ical compos it 'ion . — The seeds of Nigella sativa have 
be v en analysed by H. G. Greenish ( Phar . Jour. (3) X., 009 and 
1013), with the following results — One hundied paits of the 
seeds contain Moistuie 7*43, Ash 4 14, Fixed oil 37*00, 
"Volatile oil 1 04, Albumen (sol m water) 8 22, Mucilage 1*90, 
Organic acids ppt. by Cu. 0 38, ditto by Pb 0 59, Sugar 
(Glucose) 2*75, Arabic acid ( ? ) 3*21, Undetermined substance 
1*79, Albumen (sol. m soda) 2 14, Metarabm 1 36, other 
substances dissolved by soda 5 38, Melanthm 1*41, Traces of 
oil, &c., removed by Alcohol 0 53. dissolved by Chlorine water 
and Sulphuric Aeid 3 85, removed by Chlorate of Potash 
and Nitric Acid 7 52, Cellulose 8*32 — total 99 56. Melanthin 
bears a close analogy to helleborm, like saponin, it possesses 
considerable emulsifying powers. Greenish has also obtained 
melanthin from all the aerial parts of N. sativa , but found it 
absent m the roots at all periods of their growth. 

Commerce. — The Indian market is supplied from Northern 
India, Basara, and Cabul. Price 2 annas per lb. 

P^EONIA OFFICINALIS, Linn. 

Fig — Bot. Mag., t 1784 Officinal Peony ( Eng ), Pivoine 
officinal {Fr ). 
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Hab. — Europe The tubers. 

Vernacular. — Ud-salap ( EL%nd ), Ude-sdlam {Bomb ) * 

History, Uses, &C .This drug is the female Peony of 

Dioscorides, and was Esteemed by the ancients as a valuable 
remedy m uterine obstructions, colic, bilious obstructions, 
dropsyy epilepsy, convulsions and hysteria Dioscorides 
describes two kinds of Peony, male, P. eo7 alhna± and female, 
P ^officmaUsy f these are the two kinds of Faw£ma described by 
Arabic and Persian writers. Galetr describes its acrid qualities 
and emmenagogue virtues, and its use as an astringent in 
diarrhoea According* to Pliny, the name Paeoma is derived from 
Paeon, the physician of the gods, who was the first to discover 
this plant. Hippocrates mentions the use of the seeds m 
uterine obstructions The roots of P. coralhna , are turnip- 
shaped and about as thick as the thumb , those of P. offic%nalis 
consist of oblong tubercles attached by a stout fibre to a 
ihizome The plant and roots are figured by Guibourt (Vol. 
III., p. 763). Ud-salap is used by the natives as a blood- 
purifier for children. In the time of Galen a superstition 
prevailed that Peony root enclosed m a bag and hung round 
a child's neck both prevented epileptic attacks and cured 
them, and this belief is not extinct among the peasantry of 
Europe even How , they also believe that wearing the seeds 
will prevent the dangers of dentition. Macer Floridus ( De 
Vir . Hei b ) says : 

* Illms radix, pueris suspensa eaducis r 
Non modicum prodest, Galiepus ut assent auetor 7 
The plant has been proved not to be inert, it produces 
headache, noise m the ears, confused vision, colic and vomit- 
ing if taken m full doses (60 grs.). Modern observation has 
neither confirmed nor condemned the ancient opinions con- 
cerning it ; and although some have reported favourably of it 

* Corruptions of \ (Aod-ehsalib) or 5 wood of the cross / an 

Arabic name for the root of coralhna , because on section it shows two 
lines crossing one another, which are not seen m the female Peony 

t Xhos m 14*8 , Phn 25, 10, 27, W 
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m epilepsy, chorea, and whooping cough, the evidence in 
favour of its efficacy is very slender. 

Description. — The dried tubers are from 1 to 3 inches 
m length, and ^ inch to f inch m diameter, tapering to a point 
at both ends, the external surface is broyvn and channelled 
longitudinally, the interior is starchy and white; the cortex 
on section is seen to be hard and gritty and of a yellowish 
colour, taste slightly acrid; the central starchy portion is 
almost tasteless: -The odour of the freshly cat tuber is faintly 
acrid. 

Chemical composition . — Wiggers obtained from tbe fresh root 
a distillate having the odour of bitter almonds, and acquiring 
a blood-red Colour by feme chloride, separated by means of 
ether the volatile oil had a pale yellow colour ; the analysis of 
the fresh root by Morin proved the presence of starch, sugar, 
fat, malates, oxalates and phosphates, a little tannin. Sues (Stille 
and Maisch, National Dispensatory , 3rd Ed , p 11*22 ) 

Commerce . — The tubers are imported from Turkey. 


COPTIS TEETA, Wall. 

Fig. — Gmff. Ic iv., t. 660,/. 2. 

Hab . — Assam, China, Tibet The rhizome 

Vernacular. — Mamiran, Mishmitlta {Sind., Bomb ), Haladio- 
vachnag ( Guz .), Sou-lme or Chynlen {Chin). 

History, Uses, &c - — The fxafj.ipas of Paulus iEgmeta, 
who doubtless -obtained his knowledge of it' from the early 
Indian traders , the drug probably } by the same com- 

mercial route as it* does now, viz., from China to Western 
India, and thence to Europe. Mfimfran is noticed hy the 
early Arabian writers as a kind of Turmeric (Uruk). The 
plant is described by Mir Muhammad Hussain f*as having 
leaves like ivy , it is said to grow near water m the hilly parts 
of India, China, and. Khorasan. The Indian kind is described 
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as yellow with a brown tinge , the Chinese as yellow , the 
Khorasan as greenish brown $ the seed is said to be like 
sesamum The best kind is the Chinese, which should be 
small* yellow, hard, and knotty , it is said to keep good for 
twenty years ” Whether tne three kinds here described are 
all varieties of Coptis, it is impossible to decide. Indian 
writers say that M^mlran used as a collynum cleais the sight, 
and as a snuff the bxam, and that it relieves toothache. 
Internally it is given m jaundice, flatulence, and visceral 
obstructions Bernier, who visited Cashmeie m the tram of 
the Emperor Aurangzebe, mentions Mamirdn as a medicine 
very good, for the eyes, which was brought into that countiy 
by caiavans from Thibet. It was first described by Walhch 
in 1836. ( Trans of Med and Rhys . Soc. of Calcutta , VTII , 
85.) It is worthy of notice that this drug, and extract 
of Barberry (Rusot), both containing a large quantity of 
berberme m a soluble condition, are used as collyriums by 
the natives m ceitam catarrhal and rheumatic affections of the 
conjunctiva. [Of Prof Simpson m Phar> Jou? 1 854, Vol. XIII , 
p 413 ) Lately Coptis root has been chiefly used as a tome 
by Europeans m India , it has the advantage of acting gently 
on the bowels Extended observation of the action of Coptis 
root shows, that during recovery from malarial fever and m 
atonic dyspepsia (the mwaid fever of the natives) it is a 
valuable medicine, restoring the appetite and giving tone 
to the system It may be admimsteied in miusion (one ounce 
to a pint of boiling water) or m tincture (one ounce to a pint 
of rectified spirit) m doses of two drachms of the tmctuie or 
two ounces of the infusion , or the two preparations may 
be combined. 

Description Two distinct varieties of this drug are met 

with m the Indian market. The kind most esteemed is a 
yellowish rhizome, as thick as a crow-quill or larger, having a 
few spinous projections where rootlets have been broken off, 
the whole rhizome is jointed, but at the upper end the joints 
become much more marked, and a stem clasping petiole often 
remains attached to each. The roots are described by Paulus 



RAZrUNCTTLA CE^E 


38 

as having many knuckle-like joints — papupas ofo* pl£Lav rt ttoos <ex ov 
da-Trep Kov§v\ovs 7rvKvovs The second kind is as thick as a goose- 
quill, and covered with thm wiry rootlets , it often branches at 
the crown into two or three heads, which terminate m tufts 
of leaf stalks, crowded together, and not separate as m the 
first kind , the rhizomes of both kinds are contorted* and 
have a short fracture, the centre is spongy, and the, surrounding 
portion bright yellow and woody, taste purely bitter. The 
first kind corresponds with the description of Coptis root m 
the Bengal Dispensatory . The second kind with the descrip- 
tion m the Pharmacographia, wlhch appears to refer to Coptis 
anemoncefoha . ( See PJiarm*. Jounu (3) X., p, 23.) 

Microscopic sti uotnre — The barl^ of the second kind is much 
the thickest, and is softer and more coik\* than that of the first , 
m both kinds bundles of orange-coloured schlerenchymatous 
cells are present, and the medullary rays contain starch , the 
wood is arranged m distinct wedge-shaped bundles, round a 
central parenchymatous poition, ha /mg a structure sinnla 1 to 
that of the inner cortex. 

Chemical composition — Coptis root contains 8\ per ce_ 1 of 
berberme so combined as to be easily soluble m water m T the natui e 
of tins combination has not ;yet been determined E. Z, Gross 
has separated from Coptis trt foliataj Sahsb., coptine , a colourless 
alkaloid Coptine forms with potassio-mercurlc iodide a crystal- 
line precipitate which dissolves m Sulphuric Acid to a colour- 
less liquid, becoming purple-red when heated {See Atisine.) 

ComniPice — Both kinds of the dfug come to Bombay from 
China, via Singapore, m bulk. The first sort is worth Rs 
per lb. • the second Rs 2 The first kind is also imported- into 
the plains of India from Assam m small egg-shaped baskets* 

■THALICTRUM FOtlOLOSUM DO. 

Fig. — -Boyle 111 , t. 51. 

Hab — Temperate Himalaya, Khasia Hills. The root; 

Vernacuhu — Pilijari, Shuprak (Bind.), Guibiaru, Pashmaran 

(Punj.j. 
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JEIistOfy, Uses, &C The genus Thahcfcrura is found m 

the temperate and cold northern regions of Asia, it is very* rare 
in the South, but one species, T. Dalzellii , is found coo the moun- 
tains of the Western Peninsula. In Europe T flavum , under 
the names of Meadow Sue, Flue des pies, Fausse rlvubd/rbe, 
BFmbarbe des pauvres, Unachle rhabarber, Wiescurante and 
Pzgamo, has long been used as a rustic medicine on account of 
its tonic and aperient properties. T. foliolosum', and perhaps 
another species from Arracan, have been used for a similar 
purpose nr India from an early date. It is, perhap.s, the Pitaka 
of Sanskrit writers We have been able to identify as Thalic- 
fcrum root the drug which is occasionally to be seen m the 
shops under the name of Piaranga and which is treated ot 
at great length m the Makhzan-el-Adwiya as a root which is 
brought from. Arracan to Sylhet and Islamabad, and tbencS 
distributed to other parts ot India. The people of Arrian 
appear to consider it -as a panacea The following information 
as to the properties of PiUjari is contained m the Bengal Fib 
pensatoi'y , where the result- of a trial of the root, supplied from 
the Saharunpore Gardens, is related . — “ Five grains of the 
powder, or two grams of the watery extract given three times 
a day m some cases prevented, and m others moderated, the 
accession of fever, and at the same time acted gently on the 
bowels The only sensation experienced was warmth at the 
epigastrium and a general corufoi table feeling.” ( Bang . 
D%sp. p. 161 } The Piaranga of the shops m the form of a 
tincture has been administered to some extent at the European 
General Hospital, Bombay, and found to be a ^ood bitter tonic. 
Recently the root of T. foliolosum obtained from the Superin- 
tendent of the Saharunpore Gardens has been used with 
very satisfactory results m Bombay as' a remedy for atonic 
dyspepsia accompanied' with a febrile -condition of the 
system (Dr. Pechey .) 

Description.— Roots long, nearly straight, without root- 
ets, stout and woody, from \ inch or more to £ inch m diamete r 

* Probably the same drug a* the Pia-amou-ledk of Aiaslie 
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Bark smooth, wrinkled longitudinally, yellowish brown ; wood 
hard, very poroua, and of a bright yellow colour, when wet it 
stains the fingers yellow Magnified, the porous woody stem 
is seen to be traversed by medullaiy rays consisting of several 
rows ef elongated cells • the bark shows a brown saber, and 
numerous rows of tangentially extended cells; opposite the 
terminations of the medullary rays, the cells take a rounded 
form and their arrangement becomes irregnlar.; between the 
terminations of the medullary rays there is a large deposit -of 
yellow colouring matter with thickening of the cell Walls, form- 
ing 3 el low columns which extend to the suber and often end 
in patches of liber cells The root at first sight might be 
mistaken for liquorice root ;> it is extremely bitter. 

Chemical composition. — Thalictrum root contains a large 
quantity of berbernie, so combined afe to be readily soluble in 
water. 

Commerce . — It occasionally appears m the shops in small 
quantities as Piaranga root Supplies can be obtained, if 
ordered fiom Mussoone, through the Superintendent of the 
Government Gardens. 

CLEMATIS TRILOBA, Heyne 

Hab.- — Mountains of Western India, 

Vc7 nacrulcn . — Morwel (Mar ). 

This plunt, and piobably another Himalayan species, C\ 
nepalensis , Do , is mentioned by Sanskrit writers, under the 
name of Laghukarm (light-ear) as a remedy m leprosy, blood 
diseases, >and levers * In the Concan the juice of the 
leaves linked with that of the leaves of Holarthena anti - 
dyseiiter%ua is dropped into the eye to cure staphyloma , about 
two drops are* used* 

* The Glematis mtalba , JLinn k\tj parts irtpa of Dioscorules was used for 
similar purposes by the Greeks The plants of this genus have acrid 
properties BracOnnot has ob>erved that the active principle may be distilled 
with water and is soluble m fixed oils 
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De&cfliptiotl.-— Climbing, all softly silky , leaves small, 
on longish petioles, simple or tern at el y divided, elliptic ovate 
or cordate, 3-neryed. Panicle many flowered; lower bracts 
leafy, flowers l£to 2 inches diam., white, appear m September , 
sepals 4 to 6, membranous, oblong, silky outside ; filaments 
narrow, linear, glabrous Many other species of Clematis 
grow m the temperate Himalaya, but do not appear to be used 
medicinally 

ACTASA S PIC AT A, Linn., Eng. Sot. IB, 9X8. 
Banebetrry (Eng.), Racine de Samt Cbristopbe ( Fr ) 

Grows )Gn the temperate Himalaya from Bhotan to Hazara, 
it is also a European plant, and a variety with red berries is 
well known m America. It does not appear to be knc wn as a 
medicinal plant to the Hindus , its chemical constitution is the 
same as that of Gimifuga racemosa. (See next article ) It is 
probably the Actsea ot Pliny, 27, 20. 

GIMIFUGA FCETIDA, Linn , Lam. III. AS7 
Bugbane (Eng ), Oimicaire ( Ft ) . 

is a native of the temperate Himalaya from Bhotan to 
Cashmere; it also occurs m Europe and -Siberia. We have no- 
knowledge of its use by the Hindus. In America C. racemosa, 
Elliot, (Actcea racer^osa, Jinn), Black Cohosh, is used 
medicinally and is a depressant of the nervous and Vascular 
systems, causing giddiness, nOivous tremour, depression of 
pulse, nausea, and increased pulmonary and cutaneous secre- 
tion, in excessive doses it is an irutant emeto-cathartie and 
often causes violent delirium The plant affords a crystalline 
neutral principle slightly soluble in ether and water, -freely 
so in chloroform and alcohol The latter solution has a pungent 
acrid taste. C. foetida, has not been examined. 

The medicinal plants of minor importance belonging to tho 
Eanunculace’ce and known m India are the following — 

Anemone obtusiloba, Don^Royk ill. 52, t. n,f l, is 

native of the temperate and Alpine Himalaya, the root of 
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which, Stewart says, is mixed with milk and given internally 
for contusions, and used externally as a blister. Persian and 
Arabian medical writers describe several kinds of Anemone 
under the name of Shakayak-el-Naaman j they copy closely 
from the Greeks* with the addition that these plants are used 
with Walnut husks for dyeing the hair black. (GJl Dios^ II., 
167; Pimy, 21, 94 ) 

Caltha palustris, Linn , Eng. Bot 8,506 The Marsh- 
mangold is a native of marshes m the western temperate 
Himalaya. It is a common European plant. The natives 
of India consider the roots to be poisonous 

Delphinium Branonianum, Royle Bat Mag. t. 
5461. 

Vernacular — S&mp-phah ( Hind ) Is a native of the Punjab 
Himalaya, and is prized for its strong scent of musk. It is 
offered to ldol^, and Aifchison says that the juice is used to 
destroy ticks m animals ( Jo urn Lvnn Sor , XVIII , p. fZ5 ) 

Delphinium coefuleum, Jacq , Vey . Bat 7, t. 6. 

Vernacular DakhangtL Is a Punjab plant, tbe loot of 

which is used to krll maggots 

Delphinium denudatum, Wall Is also a Punjab 
plant Stewait says the root is chewed to cure toothache 

Peonia emodi, Wall , Bot Mag 5719 Is the Mamekh 
of tbe Punjab and a native of the temperate Himalaya It is 
said by Watt to be used m tbe same way as P. officinalis , 
Linn . 

Ranunculus sceleratus, Lrnn , Eng. Bot 1ft, 681. 

Vt&nacular — Kabikaj ( Pers ) Is a native of Northern India. 
It is one of the plants known as Batrachion to the Greeks, which 
GfeleU says should not be used on account of their acrid 
properties. The Romans called these plants Rannncnlu&. F6e 
and Hardomn consider it to be the same as \he Ajoio&trvm of 
Phny and identify it with the Ranunculi ! j Sardotts of Croatz, 
Ss© plant which produces a contraction of the mouth, famous 
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as thfr "Sardonic grin.” It is called in English, Water 
Crowfoot and Celery -leaved Crowfoot, and in Arabics, Eaf-es- 
saba. {Of. Dios. II., 166 ; Pliny 25, 109.) 

Rnwt rto — i-Galen tells us that the A nemones are emmena- 
gogne and gdlactagogue, and have acrid, drawing, cleansing 
and opening properties; when chewed they increase the 
secretion of saliva. The juice cleanses the brain when 
administered by the nostrils, and jessens or removes opacities 
of the cornea.; it cleanses ulcers and cures scaly skin diseases 
if applied locally, &c. In Europe the drug appears to have 
fallen into disuse until about the end of the eighteenth -century, 
when Stark again brought it to notice, and latterly in America 
several species of Anemone, under the name of Pulsatilla and 
their active principle anemonm,have been rather extravagantly 
praised as retnedies for a long list of diseases. When pure 
anemonm is given to rabbits m doses of from 5 to 10 grams, it 
reduces the piulse, and respiration rate* and the temperature j 
causes dyspnoea and stertor, debility, and then paralysis of the 
limbs, stupor, dilatation followed by contraction of the pupil, and 
death without convulsions. On dissection, the heart and great 
vessels and the veins of the bram and medulla aie found dis- 
tended with dark blood. ( Glarius Externally it acts as an 
irritant to the skin. The extract and tincture of the plant 
differ from pare anemonifl, inasmuch as large doses -cause 
inflammation of the stomach and bowels and death with con- 
vulsions The cause of this difference has not been ascertained. 
Applied to the fcongut, both the d,rug and auemonin causfe a 
sense of burning followed by numbness. In medicinal doses, 
(4 to 5 grains of the herb or to £ a gi$.m of auemonin) the* 
drug is now considered to act as a general stimulant and 
diuretic 

The different species of Anemone and Ranunculus when 
distilled with water yield a distillate, from which ether 
extracts a very acrid yellow dil {anemonol) which is gradually, 
or more rapidly iu the presence of water, converted into 
anemonm and anemomc acid, from which .hot alcohol dissolves 
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the former. Aaemonm forms colourless friable crystals, "winch 
are neutral, inodorous, and when fused exceedingly acrid , it is 
soluble m chloroform, but nearly insoluble m ether and water. 
Formula- C 1 5 H ia 0 6 . ( Fehhng ) Anemom c acid C 35 H 14 O 7 
is a white crystalline very insoluble powder, which dissolves 
alkalis with a yellow colour. 

Some species of Delphinium, contain the alkaloids delphinine 
C 22 H 33 NO 6 , and staphisagi me C 2 ‘ J EL 3 ' J NO 5 , the former 
very closely resembles aconitine in its physiological action and 
is antidotal to muscarine and digitahn , the latter paralyses 
the motor nerves like curare. Both of the alkaloids are 
soluble in alcohol, but delphinine may be separated from 
staphisagrme by means of ether m which the latter is 
insoluble. 


M A.-GN OLIACEiE . 

ILL/ICIUM VERUM, Hook f. 

Fig- — Bot. Mag. t. 7005. Star-anise tree (Eng.), JE ta- 
dianier ( Fr .). 

Hilb.-v-Cochm China The fruit 

Vernacular — Badi£n-i-khatai ( Pers .), Anaspbal (Hvnd ), 
Anna shuppu (Tam.), Badian (Bomb ), Anasa-puvvu (Tel ). 

History, Uses, &C, — It would ^ppeatfthat star-amse has 
long been in use m China and Japan, but was not known m 
India until a comparatively recent date. Persian works on 
M&beria Medica, written about one hundred years ago, speak of 
it as a newmedieme. The authors of the Pharmacographia trace 
its introduction into Europe as far back as 1588 ; m those days 
it cameby way of Russia, and was known as Cardamomum Sibe- 
riense. Mr J. C . Scott, in a'paper read before the Royal Geogra- 
phical Society, JebCiibing Cua-ai, where the- Chinese and French 
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Commissioners met for the. 'delimitation of Tongkmg, says 
“ Maize, white and ted rice, and the star-amse seem to be what 
the people chiefly cultivate upon the hill slopes. The star- 
anise is an evergreen shrub, with a leaf not unlike the Bay, 
and a pentagonal frmt very highly scented. From this is 
obtained the oil called by the Tonkinese Dau hcri (scented oil) 
and by the French JSnile da badiane. The' Chinamen boil the 
fruit in a huge caldron with water, inside this, caldron there is 
a small internal vessel filled With cold water," which is con- 
stantly renewed. The steam and oil are condensed on the 
sides of this vessel, and are drawn off by a small bamboo 
runlet into the receiver, another runlet allows the water 
from this pan to dram, back into the boiler One boiling lasts 
over a day and a half, and produces about 15 pounds of oil. 
A picul, 117 lbs weight, of the oil costs between £80 and £40 
At present the greater part of the star-anise oil goes into 
China. ” 

In Native medicine star- anise is considered to be hot and 
dry in the second, degree ; and is described, as carminative, 
expectorant, and diuretic j it is often given in infusion, with 
tea, and is also mixed, with food as a spn?e. In European 
medicine it is described as an aromatic, stimulant and carmina- 
tive. It is a favourite adjunct to cough mixtures, and on 
account of its sweet taste is specially suitable as a carminative 
for children^ 

Destariptioru— -For a very complete description of the 
commercial article, see Pharm.acograph%a, p 21 An Indian 
species, I Griffiths, occasionally finds its way into the market , 
it has narrower and more numerous carpels, one or two only 
in each fruit' are fertile , a handful df fruit upon examination 
proved to be all provided with 13 carpels, they are of a dark 
reddish brown colour*, much wrinkled, on the undei surface ; 
the seeds "Correspond with those ot I verum , the taste is feebly 
aromatic at first afterwards hitter and astringent. The oil of 
Star-anise as free from the peculiar fatty .smell of aniseed, oil- 
{U&mey.} 
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Microscope stfucture - — The fruit of I Griffithii has the same 
su uoture as shat of jF. verum, but in the external loose dark 
fc^'Ov^a layer of cells, hardly arty giobufes of essential oil can 
be s&en: on mafcngv sections for the microscope the knife is 
immediately stained black by tannin, which as not the case with 
I verum ; for-a microscopip description of the latter article 
eoiiteult the Pharmacograph'iay p 21. Wood-cuts of the fruits 
of I verutrif I religiosum and I Griffith™ may be found in a 
paper by Mr* EL M. Holmes m the Phaim. Joum., 3rd Senes, 
XX-, 489, 

Chemical composition — Star-anise contains frpm 4 to 5 per 
cent of volatile oil, which is chiefly solid and liquid anethob like 
that of Pmtpvnella Amsum The specific gravity is 0 97& 
molecular rotation 0° to 04, with the chloral reagent * xu 
affords eventually a red colour like Ol. Foemculi. Its other 
reactions are similar to those obtained with aniseed oiL 
Star -anise contains much sugar, probably cane (Eijlcmaw ) 
Urnney has pointed out that the congealing point of the oil when 
at lest is about 35° F., whereas that of aniseed oil is about 50°. 
When stiried, the congealing point of both oils is from 50° 
to 60° F. 

The fruit of I G) iffithii would appear ta contain -^ome-Pitter 
principle well as tannm. According to J. F. Eijkman, the 
Iruifc of t reliqwsvm, which has poisonous properties, contains 
pyoto-cafcechuic acid, shikmnnic acid and shikimipierin The 
latter wpuid appear to be the poisonous principle, it forms 
large transparent crystals, melting at 200^ C*, which are freely 
soluble m water, forming a neutral solution with a very bitter 
taste. The formula is C ? H 10 O 5 or C f0 H 14, O 4 . In the 
volatile oil of the leaves he discovered eugenol, shikimen and 
shikimol, the second is, he thinks, a terpme, and the last iden- 
tical with Batrol (Bee Trav Chim IV" > 32 — 54, Year-Book 
of Pharm^ 1885, p. 171.) 

Commerce — Star-anise is shipped to India from China in 
large quantities, and two ’dualities atre met with, selected m 

* Alcohol saturated with H Cl 

6 
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boxes worth Rs. 17 per Surat maund of 57i lbs , and broken 
m bag's, value Rs. 14 per maund. The oil which comes fiom 
China in 12 catty tin jars sells for about Bs. 4^ per catty 

MICHELIA CHAMPACA, "Linn var. Hheedn. 

Pig. — Wight TIL i., t. 5, f. 6 Golden or Yellow Champa 
{Eng ), Champac (Fr .) . 

Hab.-r- Temperate Himalaya, from Nipal eastward ,* Pegu, 
Tenassenm, Nilgins and Travancore Commonly cultivated. 
The bark. 

Vetnacular . — Champa (Hind, Being.), Sliampang (Tam.), 
P i v ala - ch ap h a (Mar.), Rae champo ( Guz.) , Sampangi-puvvu 
( Tel ), Sampage-buvvu ( Can .)» 

History, U SCS, See . — There appear to be several 
varieties of Michelia which have been produced by cultivation. 
M. Rheedii, which is referred by Hooker and Thomson to M. 
Champaca, is cultivated m India for the sake of its yellow, 
sweet-scented jbuhp-hke flowers which are made into a wreath 
(veni) and worn by women at the batjk of the head. The 
Champa, in Sanskrit Champaka >or Dipapushpa (lamp flower) 
appears to have been cultivated m India from a very eafly date ; 
it has many synonyms expressing praise of its delicate form, 
golden colour and intoxicating perfume. 

The bark is mentioned m the secondary list of the Phar- 
macopoeia of India as having febrifuge properties , but the 
natives of India do not generally use it, nor is it to be met 
with irf the shops. According to Rheede and Rumphius the 
flowers are diuretic and are used m gonorrhoea to relieve 
scalding, pounded with coeoannt-oil they are applied as a plaster 
to inflamed parts. The 'root is said to be emmenagogue, and 
the oil of the seeds is rubbed into the abdomen to relieve 
flatulence. 

Description. The fresh bank is covered externally by 
alight browiI v epidermis, -which can be easily -removed by fric- 
tion ; beneath this, it ia.of a reddish brown colour mottled with 
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longitudinal green stripes, and pale yellow . scars of irregular 
form , the inner surface is yellowish and fibrous, taste feebly 
bitter, with a -faint aroma It contains tannic and gallic acids 

Mm oscoptc structure. — It is chiefly remarkable for aggre- 
gations of large stony cells of a bright yellow colour. The 
parenchyme contains much starch. 

MICHEDIA NILAGIRICA, Zenker. 

Fig" Zenker Plant. Ind. t. 20. Hill Champa (Eng.). 

Hab. — Higher mountains of the Western Peninsula and 
Ceylon. The bark. 

Vernacular. — Shempangan, {Sempagum (Tam.), Sapu 

(Oing ). 

History, Uses, &C. — This tree, like the Champa, yields 
a valuable timber The bark is said to hare beeu made into 
decoctions and infusions and used as a febrifuge, but there is 
no evidence of its being used for that purpose at she present 
time. 

Description. — The stem bark is covered* with a light 
brown, corky layer, which scaled off or may easily be removed 
when dry , it is brittle, and its irregularly broken siirface is 
frequently beset with lichens and mosses, between the cork 
and intermediate layer are pinkish masses of various forms. 
The surface of the middle layer is pale brown , in the fresh 
state it is marked with longitudinal green stripes , it is hard 
and dense, and very much resembles the bone at the bas.e of 
horns. A fracture shows that the. middle layer is dense and of 
a reddish colour, and the inner layer dirty yellowish.- brow n, 
tough, and of fibrous consistence The inner surface is rnsset- 
browTU and striated with the fine longitudinal 'marks of th_e 
white liber tissue. A transverse section touched with a drop 
of feme chloride solution shows that tannin is present m the 
two inner layers only The bark affords a light omnamon- 
brown powder, slightly bitter in taste, with a faint terebin- 
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thmate odour The bark of the branches and younger steins 
is uniformly pale brown, less hitter, and more aromatic 

Chemical composition t * — The powdered bark gave 10 6 per 
cent- of moisture, and left 9 7 per cent of ash It contained a 
volatile and a fixed oil, acrid resms, tannin, giving a greenish- 
black colour with ferric salts, sugar, a bitter principle, muci- 
lage, starch, calcium oxalate, &c Search was made for alka- 
loids and mannite with negative results. A decoction did not 
give the usual blue colour with iodine until a considerable 
quantity of the reagent had been added, a reaction peculiar 
to cinnamon and cassia barks. 

Commerce . — The oil or Micfielia miaguica which was stated 
( Pknrm Jjoutu . Oct 22, 1887, p. 344,) to be obtained from 
this bark, was m reality distilled from the bark of Oinnamomun v, 
Wighfoi, a tree found on the hills of Southern India- 
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ANONA SQUAMOSA, Linn. 

Fig — j Rheede, JETort Mai. %%%., 29; Hot Mag 8095; Garin. 
Filial Li , t 138, The Cusfcaf-d Apple tree {Eng.), Cacbiman 
{Ft ). 

Hab Tropical America, cultivated in India. The seeds# 

leaves and bark. 

Vernacular . — Sifcaphal (j Tind±, Mat.), Sita-pullum (Tam.), 
Ata, Lana (Ben?/ ), Sita-ptmdu (Tel.), Atta (Omg.). 

History, Uses, &C.— The eusfcard-apple has been long 
naturalized m India, and has received the Sanskut name, of 
Qandhagatra. The seeds, leaves, and immature fruit, contain 
an acrid principle which, is destructive to msect life , the seeds 
are much used by the natives for removing- lice from the head ; 
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they require to be applied with caution ; for if any particles 
get into the eye, much pain and redness is produced The 
author of the Makhzan notices the poisonous action of the seed 
upon lice, add says that when applied- to the os uteri, they 
cause abortion. The fruit is dalled Shanfah and K4j in 
Persian. Rheede states that the ripe fruit mixed with salt is 
used as a maturant. The root is considered to be a drastic pur- 1 
gative, and is administered by the natives m atrabilis or melan- 
cholia, much as Hellabore was by the Greeks. In the Antilles, 
Guiana and Reunion the leaves are employed to make a 
sudorific infusion (thfi 'Corrossol), and in India the crushed 
leaves are applied to the nostrils of women suffering from 
hysterical or fainting fits.'* The leaves are also used to 
destroy maggots m sores, and to assist m removing the 
Guinea-worm 

Description Seed dark brown, polished, with two 

lateral ridges, tapering towards the umbilical end, where there 
is a prominent ring, with a central pit, length about five-eighths 
of -an inch, breadth two-eighths, albumen large, ruminated, 
embryo minute. Leaves oblong, obtuse or acuminate, glaucous 
beneath, 2 — 3 by f- — i inch, pubescent when young, when 
dried black, odour when crushed pungent and offensive. 

The fruit is globose or ovoid, light green, tuberculous, the 
size of a large apple, and is composed of the numerous, con- 
fluent, npe carpels, each of which contains one large seed, pulp 
sweet, of a delicate spicy flavour, easily digested. 

Microscopic structure . — The testa of the seeds is composed of 
two sets of yellow rod-like cells, with a narrow cential cavity, 
the outer set are arranged vertically but the mnei project into 
the albumen and divide it into numerous small bundles. The 
albumen consists of large polyhedral cells filled with starch. 

Chemical (somposition . — The seeds yield an oil and resms ; the 
latter appear to be the acrid principles 

* Rheede notices the use of the unripe fruit in a smulaV manner in 
vertigo 
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The bark has been examined bv Pedler and Warden, who 
found indications of an alkaloidal principle, but failed to iso- 
late it m a pure state, they also found an acid resin, insoluble, 
in ether, and two resins soluble m ether ; as well as a white 
crystalline principle soluble m alcohol and ether, but insoluble 
in water or dilute acids, and a viscid yellow neutral resm-like 
body. 

BOCAGEA DALZELLII, N. /. T. 

Hab . — Forests of the Conean and Travancore. The leaves. 

Vernacular. — Sajeri, Koehrik, Harkmial [Mar ) . 

Description. — Leaves polished, narrow-oblong 1 , acute or 
obtuse., 5 — 9 inches long by 1 — 2 broad, coriaceous, serrated, 
base acute or rounded; flowers white, carpels globose, 
smooth, about one inch m diameter, usually containing cwo 
mature seeds Graham, under the name of Guaflei la laurifolia , 
descriDes this tree as like the Portugal laurel, and says that it 
flowers in November, and bears fruits the size of a marble, which 
when cut open have an agreeable smell like the wild English 
Angelica. In the Co^can, the leaves are used as a fomenta- 
tion in rheumatism by the natives, they have a pungent, 
astringent and bitterish taste. The tree yields a valuable reddish 
timber which is used m house building. 

Chemical composition.— T?ii6 leaves contain tannin, giving a 
blue-black precipitate with ferric salts, and a very small quan- 
tity of gallic acid. The aqueous extract contains a ferment 
yrhich produces a pungent alliaceous odour as soon as an 
infusion is made of the leaves. It is precipitated from its 
aqueous solution by alcohol, and is to some extent dissolved 
again by heat. Thfe distillate is oily, with a 1 pungent odour 
and taste, and neutral in reaction* The leaves also contain a 
crystalline body extracted by boiling alcohol from the marc left 
by ether and eold alcohol exhaustion ; n> is probably the body 
related to simgrm of mustard seed, which gives the pungent 
property in contact with water. The leaves yield 7 8 per cent, 
of ash. 
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JATEORHIZA C ALU MBA, Miers. 

Fig. — ]Sentl. and Trim., t. 13. Calumba {Eng ), Colombo 
(Fr.). 

Hab . — "Oibo, Mozambique. The root. 

Vernacular — Kalamb-ki-jer ( Hind .), Kaiamb kachn { ’Bomb .), 
.italatoba ver {Tam ), Kalamba-veru {Tel). 

History, Usos, &C. Calumba grows m the forests of 

East Africa, along the Mozambique Coast, m the Zambesi 
country, and Madagascar, the Arabs call it Sdk-el-ham^m, 
e dove’s foot,’ from the resemblance of the hairy ovaries 
with their three-parted stigmas to the leg and foot of a 
dove. The drug appears to have been first introduced- into 
India by the Portuguese. In Africa it would seem to have 
been long used as a medicine m dysentery, and other affections 
of the bowels. Pluckiger and Hanbury’s researches have 
traced its introduction into Europe to the Portuguese, as far 
back as 1671 . Shortly after this date, Francisco Reck noticed 
it as an alexipharmic. It would then appear to have been 
neglected until re-introduced by Pereival m 1773, since then 
it has been m constant use m Europe as a mild tonic The 
older English physiciaus m India probably became acquainted 
with it through the "Portuguese The plant was introduced 
into Madras m 1805, andsubsequentiy Into Bengal and Bombay, 
but it appears now to have died hut. Calumbm, the non- 
nitrogenous crystalline hitter principle occurring m Calumba- 
ifoot together with berberme is usually represented as not 
possessing much physiological activity. Dr. Laudei Brunton 
says {Pharmacology, p. 757), it seems to have less action than 
berberme. But some expenr&ents made with the separated 
crystalline principle, and reported by M. Houde {Repertoire, 
March , 1886, p 113), point to it being a somewhat 'energetic 
substance, giving tise to vomiting and diarrhoea. In small 
doses it appeared to augment the secretion of bile, of the glands 
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of the stomach, and the intestine , after full doses the liver 
appeared, to undergo granular fatty degeneration. .A, dose of 
10 centigrams administered to fowls caused death, preceded 
hy digestive disturbance and frequent evacuation. It is 
thought that if it were not that calumbm is present m Calumba 
m only small amount (0 85 to 0-4 per cent.) it would prove an 
inconvenient constituent m the administration of the drug. 
(Pfiarm. Journ , 1886 ) Calumba appears to owe its tonic ac- 
tion chiefly to berbenne (see Berbens) , it also possesses the 
advantage of containing no tannin, and consequently does not 
form an inky mixture with saits of iron. It is used m atonic 
dyspepsia and debility of the digestive organs, and appears to 
increase the secietion of bile Tiousseau and Pidoux recom- 
mend it especially when there is snbaeute inflammation of the 
gastric mucous membranes, with a bitter taste m the mouth, 
heat and pam at .the epigastrium, nausea, slight fever and 
perhaps, diarrhoea. 

The powdered root has been used for dressing unhealthy 
sores. 

Description. — The drug consists of nearly round oi oval 
transverse slices of the root, vaiyiug much m size , these, when 
freshly imported, are of a light, bright greenish yellow colour, 
and have their edges covered by a wrinkled, coiky epideimis * 
the surface of the slice shows a central portion, often much 
contracted in the middle, the vascular bundles standing out as 
rough projections, and a cortical poi tion from two to three-eighths 
of an inch thick Calumba is light and breaks easily with a short 
starohy fracture, the odour is mossy, and the taste veiy bitter. 

M'tfrrosco'pic structure . — Commencing externally we find a 
range of tabular cells forming the saber ; within 1 tins, a broken 
line of thifek*-walled yellow cells , and next a cellular oaren - 
chyme loaded with starch and yellow colouring matter, making 
up the hulk of the bark, and intersected by radiating bauds 
of liber tissue. The central portion of the root consists of a 
Starchy parenchyma, intersected by radiating bands, formed 
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of bandies of large vessels* which are more or less surrounded 
by a layer of wood cells. The starch granules are very large 
and ovoid. 

Chemical composition — The root contains calumbm, berberme 
and calumbic acid Galuuibm may be obtained by treating 
the root with alcohol of 75 per Cent * the alcohol is recovered, 
and the residue, after evaporation, dissolved m water* and 
shaken with ether, which takes up fatty matters and the 
calumbm ; the latter is purified by ciystalliz&tion from boiling 
absolute ether, it forms right rhombic prisms, and is neutral 
and very bitter Calumbic acid was obtained by Baedecker by 
adding hydrochloric acid to the product obtained^ by the treat- 
ment of an alcoholic extract of calumba by lime water , it 
forms strongly acid white crystalline flakes. Both calumbm and 
calumbic acid are very sparingly soluble m cold water or cold 
alcohol, and ether {Diet, de Chimie , Witrtz.. “VoL I* p 959 ) 
Baedecker has pointed out a connection between these three 
bitter principles. 

If we suppose a molecule of aYnmoma NEC 5 to be added to 
calumbm C* 2 H>* O 1 *, the complex molecule thence resulting 
wiB contain the elements of berberme H 47 NO 4 *, calumbic 
acid C 32 H Qq O 7 , and water 3 H s O (Pkarmacogt aphia, p 25) 
Duquesnel has recently published the following process for 
obtaining calumbm. Exhaust the powdered root with 95 
per cent, alcohol, iccover the alcohol, treat the syrupy residue 
with chloroform. Filter the chloroform solution ancLevaporate , 
treat the residue with- 60 per cent, alcohol which dissolves 
most of the colouring master. The residue, which contains the 
calumbm, is dissolved m strong alcohol, decolorised with 
animal charcoal and crystallized. The yield should be 0*35 to 
0 4 per cent. 

Commerce — Oalumba root is imported into Bombay from 
the Mozambique Coast to the extent of from 200 to 400 bales 
annually- 

The bales are of matting, and contain about one cwfe* each, 
value Rs. per Surat maund of 37$ lbs 
7 
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ANAMIRTA COCCULUS, W. 8r A 

Fig. — Rheede, Sort. Mai. vii , t. 1 ; Bentl. and Trim. t. 
14. Cocculus Indians {Eng.), Coque du Levant ( Fr.) . 

Hab. — •CDnoaUj Ma^bar, Eastern Archipelago, Eastern 
Bengal, Assam. The fruit. 

Vernacular Kakamari {Hind., Can , Tel , Beng.), K&kphal 

(Gum ), Karwi {Alai ), Kakk£y-kolli- virai {Tam.), Heuber, 
Netrmala {Punjab). 

History, Uses, &C.' — This plant, which is a large climb- 
ing shrub with rough oorky bark, is probably the Kakaphala of 
Sanskrit writers , its properties must have been known to the 
Hindus from an early date, and the fruit appears to have 
been long vn use as a remedy in certain skm affections, possibly 
of parasitic origin. The Arabs were probably also acquainted 
with it, but there is no satisfactory evidence upon this point 
to be gathered from their writers upon Materia Medica. 
Sprengel would make it the Mahir-harJ of Ibn Sina, but this 
js evidently incorrect; as Ibn Sina describes that plant as 
“like Shibram (Tithymalus) , which some people class among 
the milky shrubs ** According to Fluckiger and Hanbury, 
Kuellms was the first European writer who mentioned it {Be 
Natura Sttrpium, Pans, 1536), under the name of GocCi 
onentis . Gerarde calls it Coeculus Indieus , it also bore the 
name of Coccole di Levante (Levant berries), from its being 
introduced into Europe through the Levant ports. In the 
Concan the juice of the leaves with that of the root .of Gloriosa 
supeiba is used to kill Guinea-worms. Ttumphius, vn,, 18, 
notices its use to kill fish, 'and also birds of Paradise, by 
poisoning the holes full of ram water m the 'trees they 
frequent. H& says that in Ceylon and Malabar they catch' 
wild cattle, <&e., by poisoning Jack fruits with it, and placing 
them m the woods. 

Picrotoxna, the active principle of the seeds, has been found 
useful m the night sweats of phthisis m doses of to ^ of 
a gram ; it is also employed to destroy pedicftli m the form of 
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An ointment (10 grs. to 1 oz.), and -is ofiBcial in_-the United 
States Pharmacopoeia. 

When administered internally it stimulates all the motor 
and inhibitory centres in the medulla, especially the respiratory 
and vagus centres. It also irritates motor centres, either m 
•the cerebrum or m the medulla and cord, producing m all ver- 
tebrates alternating epileptiform spasms, with periodic stoppage 
of the motions of the diaphragm and slowness of the pulse. 
The spasms often take the form of swimming, running back- 
wards or round in a circle (manege movements), or rolling of 
the body on its axis. The temperature is somewhat* raised. 
{Lauder Brunton.) Some preliminary experiments mace ny 
Professor Arpad Bokai go far to show that picrofcoxm is 
probably the- best antido-te for morphia poisoning It is said 
to prevent paralysis of the centre of respiration, by which 
death from morphia is caused. it has also exactly the 
opposite effects of morphia on the pressure of the* blood. 

Description. — A Somewhat reniform purple fruit, the 
size of a small grape, gro-wiug iu a long bunch, each branch 
of which supports from 1 to 3 of the drupes. The dry fruit 
is about the size of a large pea, dark brown, and wrinkled ; 
below the concavity on one side there is a circular scar, to 
which a, portion of the peduncje sometimes remains attached; 
above it is a small pointed projection, the remains- of the style; 
within the dried pulp is a than shell, which at the concave part 
of the fruit dips m deeply to form a placenta, which protects in 
the shape of two lobes into its cavity, upon these the kernel is 
moulded, and has consequently a cup-shaped form, the cavity 
of the cup being marked by a longitudinal ridge, corresponding 
. to the fissure between the two lobes of the placenta. The ker- 
nel consists of two layers of albumen, which, wh en separa ted, 
disclose a superior radicle, from, which -two thin, ®jtyledons 
diverge, narrow at. first, but afterwards wiBeariV, h CocctAfe 
Indicus is very bitter, and if kept long has a[ ranci Jofly^sm^il - 

Microscopic structure . — The albumen is composed pf„pj|ly 
hedral cells containing crystals of fatty matter. 
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Chemical composition — The pericarp is said to be emetic, 
and to contain two crystallizable tasteless t substances, xnerii- 
spermine and paramemspermine, but this is doubtful, and 
requires confirmation. Picrotoxin, a crystalline substance, was 
discovered m the seed by Boultay in 1812 , it is the poisonous 
principle, and ispoluble in water and alkalis. Pluck iger and. 
Hanbury give the , following nummary of its properties: — 
“ Picrotoxin does not neutralize acids, it dissolves m water 
and m alkalies , the solution m the latter 1 educes cupric oxide 
like the sugars, but to a much smaller extent than glucose 
The alkaline solution is not precipitated by chloride of ammo- 
nium. The aqueous solution is not alteiedby any metallic salt, 
or by tannin, iodic acid, lodohydrargyrate or bichromate of 
potassium, in fact, by none of the re-agents which affect the 
alkaloids. It may thus be easily distinguished from the bitter 
poisonous alkaloids, although „in .its hehaviour with concen- 
trated sulphuric acid and bichromate of potassium, it somewhat 
resembles strychnine as shown in 1867 by Kohler. Picrotoxin 
melts at 200° -C, it§ composition C 9 Ii 1 0 O *, as ascertained m 
1877 by Paterno and Oglialoro, is the same as that of ever- 
mmc, hydrocoffejc, nmb^llic and yeratric aoids / 3 ( Pharma - 
cagtaphia, p,-32 ) 

By fractional, distillation from Benzol, Barth and Knetschy 
(1880) separated picrotoxin into three bodies. One, for which 
the name picrotoxin was retained, melts at 201 ° O , and has the 
composition G l 5 H ia O 8 4- O. The second, pictotm, C 2 ® 
H. ao Q ia , has similar properties, but melts at at 250° C,, is less 
freely soluble in', benzol, end is not poisonous. The third com- 
pound, anatnirtin, C 1 ® H®‘ O 10 , remains m the mother bquor 
on re-ervstallizing prierotoxin from water ; it 19 but slightly 
bitter* is not poisonous, aqd its alkaline eolations do not reduce 
metallic salts. Warnecke has obtained from the fruit 5 20 
per cent, of ash. 

Toxicology . — This drug is occasionally used in Madras and 
Bombay as a cattle poison. During the last -ten years four- 
cases have been reported. In Bombay one case his been 
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repotted iu which it was used to facilitate the comm-issrtm of 
theft. The symptoms are stomach ache, nausea, vomiting, 
tetanic convulsion, insensibility and sometimes delirium. 
Dr. Burton Brown notices its use as a poison in the Punjab. 

Commerce-- 1 — Cocoal us Indicus is brought to the Western 
ports m large quantities To i exportation to Europe ; it is hardly 
ever used in India, and is seldom to be seen m the druggists’ 
shops. Value,. Rs. 3 per Surat maund of 374 lbs. 

CISSAMPELOS PAREIRA, IAnn. 
Fig.—Rentl. and Tnm., t. 15. 

Hab. — Tropical and sub-tropical India. Cosmopolitan m 
warm regions. The root 

Ytii nnculai . — Dakhmrbishl, Pali an, Harjori ( Hind .), Paliar- 
mul {Mar), Pata (Tel.), Tikri, Katori [Sind, Panjab ), 
Karandhis (Ouz.), Ponmntootai (Tam.). 

History, Uses, &C. — The plant appears to have been 
long m use as a bitter tonic and diuretic in Northern and 
Sonthera India, and is mentioned by Amshe Chakradatta 
recommends it m fever with -diarrhoea and m internal inflam- 
mations „ it is combined in native practice with bitters and 
aromatics. In Europe it has never been an article of commerce, 
though for a long time it was supposed to produce the Pareira 
root of the shops (confer That macographia, p 25). The 
Sanskrit names are Ambashta, Path a and Vemvela (bi aided 
creeper), Pahadamnla and 4-kanadi. -In tho Punjab and Smd 
the leaves and roots _ are employed Hi the cure of ulcers- &,ad m 
Pudakota for dysentery. The drug is not used in, Europe , it 
appeals to act as a mild topic and diuretic. It is. reputed to 
be antilithic. 

Description. — The root is about h&lf an inch in diameter, 
bark light brown, marked with longitudinal furrows, and trans- 
verse constrictions, sometimes very crooked and knotty, from 
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growing m stony ground, seldom branched, fracture fibrons, 
bark corky, and thick for the size of the root, wood yellowish, 
m from 10 to 15 wedge-shaped bundles, containing many large 
vessels, and separated by narrow medullary rays, odour none , 
taste very bitter. 

Microscope structure — It cannot be distinguished from.’ 
several other Memspermaceous roots common m India 

Chemical composiHozi . — Thepelosme or cissampelme of Wig- 
gers, which Fliiekigerhas found to be identical with bebeerine, 
exists m this root to the extent of about £ per cent ( Fliichujei .) 
Pelosme is amorphous, nearly insoluble m water, somewhat 
soluble in ether and carbon bisulphide, freely soluble m chloro- 
from and acetone, also m alcohol and benzol, its nitrate is 
sparingly soluble, and its acetate is precipitated by sodium 
phosphate, by the group re-agents for alkaloids, and by iodide, 
ferrocyamde, femdeyamde, and chromate of potassium , the 
precipitate with phosphomolybdie acid dissolves in ammonia 
with a blue colour The formula of bebeerme is C 19 H 2 NO 3- . 

Stephania hernandifolia, Wall., Wight Ic. t 939* 
extending from JNipal to Chittagong, Singapore and Ceylon, 
has similar properties, and is known by the same native names 
as Cissampelos Pmeira It is the Agnad (Akan&di) of Bengal, 
where the striated stems are sold in the bazars ; but it seems 
probable that the true Sanskrit name of this plant is "Vanatik- 
tika. 


TINOSPORA CORDIFOLIA, Mders 

Fig. — Hheede, Sort. Mal.vvi. 21*; Sent/, and 5?rvm. 3 t. 12 
Hab. — Tropiical India. The stem. 

Vernacular. — Gurach, Giloe, Gulancha {Sind., Seng.), 
Gulwail, Guloe, Gharol {Mar), Tippa-iige {Tel,), Shradll-kodi 
{Tam . ), Amnta-balli {Can ) , Rassakinda {Cing ),Gurjo {Sikhinri), 
Amritwel (Goa.), Gado ( Guz ). 
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History, Xjses, &C. — A well-known raediqina.1 plant, 
long m use m Hindu medicine, and called in -Sanskrit Guduchi, 
Pittaghm (bile-destroyipg), Bhishakpriya (dear to physicians), 
Nn jara (not perishing), &c. It is considered to be-cold and dry, 
or according to Arabic and Persian writers, hot and dry m 
the first degree In native practice it is much valued as an 
antiperiodic m fevers, and as a tonic and alterative* it is also 
credited with aphrodisiac properties.* The fresh plant js said 
to he more efficient than the dry ; it is taken with milk m rheu- 
matism acidity of the urine and dyspepsia. The juice with 
Pakhanbed and honey is given m Gonorrhoea, and is an ingre- 
dient in Paushtiks given m Phthisis. In Guzerat, a necklace 
called JECamaia-ni-mala (jaundice necklace) is made of small 
pieces of the stem, and. is supposed to cure that disease. The 
stem, if placed npon a bush in -the open air, will retain its 
vitality through the hot season, and when the rams commence, 
pul forth leaves and long whipcord-like roots, which soon 
reach the ground, whence the Sanskrit synonym Chmnaruha, 
or, giowmg when cut. The plant is very common in many 
parts of India, and may always be obtained m the green state, 
Slephants are very fond of the stems, and the hill tribes in 
Site km i give it to their cattle to cure pains in the stomaeh. The 
diy stem is to be seen m every drag sbop ; from if is prepared a 
kmd of starch known m Hindustani as Giloe-ka-sat, and m some 
parts of India as Palo.' It is prepared by powdering the stem 
and washing out the starch with water , the latter retains a little 
of the bitterness of the drug T. cordifolia appears first to have 
attracted the notice of Europeans m India at the early part of 
the present century, and to have been favourably spoken of by 
those who have tried it as a tonic, antiperiodic and diuretic, 
but it has never come into general use m European practice. 
It is now official m the Pharmacopoeia of India, and has lately 
(1884) been re-mtroduced to the notice of the profession m 
Europe as a specihc tonic, antipenodie and diuretic. (Zeitsoh? ift 
des Oesterr. Apoth - Yer , 1884, 8-12 ) 

* For original Sanskrit prescriptions, see Dutt’s Hindu Materia Medica, 
p 105 , most of tnein contain several other equally active remedies. 
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Description. — Tho flesh stem lias a gieen succulent baik, 
covei ed by a thm biown epidermis,, which peels off' m flakes ; 
it is studded with warty prominences, and here and there gives 
off roots and blanches bearing smooth heart-shaped leaves, and 
bunches of red berries , when dry it shrinks very much, and. 
the bark separates from the wood, and becomes of a dull 
brown colour , the latter consists of a number of wedge-shaped 
bundles the taste is /very bitter, the odour not m any way 
peculiar. 

Mici oscopic structure . — The suber consists oi taoular cells, 
and thick- walled yellow 'cells, m alternate layers, the woody 
portion is not to be distinguished from that <3f several other 
Memspermaceous plants common m India. 

Chemical composition — The extract called Palo and Sat-i- 
giloeis simply starch, which> through not having been washed, 
retains some bitterness, that sold m the bazaars is usually nothing 
but common starch. The stem has been examined by Fluckiger 
(1881) by boiling it with alcohol and a little hydrate of calcium, 
the alcohol was then evaporated and the residue extracted by 
moans of chlorofoi m The latter liquid was found to contain 
an alkaloid in very small quantity, on evaporating it and dis- 
solving the residue by means of acidulated water, a solution 
was obtained, which proved to contain merely a trace of ber- 
berme. The alcoholic extract after it had been exhausted by 
chloroform as above stated, was dissolved in boiling water and 
precipitated by taninc acid, avoiding an excess of the acid. 
The deposit thusxobtamefl was mixed with carbonate of load, 
ducd and exhausted with alcohol, which on evaporation yielded 
the bitter principle. By boiling this bittoi principle with 
dilute sulphuric acid, sugar was produced and it lost its^bitter- 
noss. Neither the original bitter principle or the product 
derived from, it could be* crystallized. 

Commerce ,**- The SfcemS are collected' and dried by the 
country people Who bring them for sale to the towns. Value, 
fts. 2 2 per Surat maand of 37£ lbs. 
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COCCULUS VILLOSUS, DC. 

Fig . — Pluh Am , t. 384, f. 3, 7. 

Hab. — Tropical and subtropical India. The roots and leaves. 

Vernacular . — Jamti-ki-bel, Farid-buti (Hynd.), Vasanvel, 
Tdna (Mar.), Dagadi (Can*), Ohipuru-tige, Katle-tige ( Tel ), 
Ha^r (Beng ), Katfcuk-kodi (Tam ), P£feala-galori ( Ouz .). 

History, Uses, &C. A very widely-distributed plant 

of climbing habit, very common everywhere; it has no doubt 
been long m use as a domestic remedy m all parts of the 
country, but few of the native works on Materia Medica notice 
it The Sanskrit names are Pat£la-garudi, Vasadam and 
V asana-valh, giving a fragrant perfume/* It is a disputed 
point whether this plant or the Pedalium murex is the- true 
Farid-bdtfupon which Sheik Farid is reputed to have sustained 
life for some time The juice of its leaves mixed with water 
has the property of coagulating mto a green jelly-like substance, 
which is applied externally by the country people under various 
circumstances on account of its cooling nature, and is also taken 
internally sweetened with sugar as a cure for Gonorrhoea. 
Phny (24, 99) mentions two plants, Ooracesta and Callieia, 
which, according to Pythagoras, were used by the Magi to 
congeal water. The root is said to be alterative, and to be a 
good substitute for Sarsaparilla. Roxburgh says that a 
decoction of it m goat’s milk flavoured with long pepper is 
administered in rheumatic and old venereal pains, and ia 
considered heating, laxative and sudorific. (FI. Ind . ITT ., 
815.) The juice of the ripe berries makes a durable, 
bluish-purple ink ( Brandis \ ) In the Ooncan the roots rubbed 
with Bonduc nuts in water are administered as a cure for belly* 
ache m children, and in bilious dyspepsia they are given in 6 
massa doses with gmget and sugar ; they are also an ingre- 
dient with a number of bitters and aromatics m a compound pill 
which is prescribed m fever. 

Desqription. — Leaves 2 to 3 by to 2 inches, sometimes 

sublanceolate, retuse or obtuse, and mucronate ; sometimes 
S 
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three-lobed, base subccrrdafce or truncate, when young villous 
on both surfaces ; petiole 2 inch long-. Root very crooked and 
twisted upon itself, keeled, seldom branched, but giving off a 
few thin fibrous rpotlets , external surface, light brown, nearly 
smooth, transverse section pale yellow, marked with radiating 
darker yeildw lines ; odour peculiar, acrid ; taste disagreeable 
and bitter. 

Chemical composition . — The air- dried sterns and roots were 
Well bruised m a mortar and extracted with rectified spirit 
n a Thori. ©'extractor. The resulting tinctnre was then eva- 
porated at a low temperature on a water bath tilt free from 
alcohol. Water was added to the viscid extract, and the 
turbid mixture, which possessed a strong acid reaction, was 
repeatedly agitated with ether. During agitation a largo 
amount of dark, soft resinous- looking matter separated and 
adhered to the-bottom of the bottle. The original extract was 
thus divided hdto three portions— ethereal solution A, separated 
resin B, aqueous residue C, 

The ethereal solution A, which was of a dark yellowish-brown 
hue, was agitated with dilute hydrochloric acid ; during 
agitation the aqueous acid solution became turbid from the 
separation of dark Drown* flocks. The ether was separated and 
was of a yellowish colour; it left on Spontaneous evaporation a 
yellowish-green soft resin, which possessed a very fragrant 
odour, not unlike that of Tolu balsam. Treated with 'benzol 
it was partially soluble No further examination was made of 
this portion. 

The aqueous solution filtered from the brown flocks abo\ e 
mentioned, was of a dark brown colour. The addition of 
ammonia caused the separation of pinkish flocks, and the 
solution acquired a reddish hue. The turbid solution was now- 
agitated with chloroform-ether which acquired ft pink colour. 
The separated chloroform-ether left on evaporation a pink 
residue, non-orystalline, soluble in alcohol, the colour being 
that qf a tincture of Sander's wood. The alcoholic solution did 
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■not exhibit any fluorescence, and +*»e-eolour was the same when 
viewed bv either reflected or transmitted light s examined 
spectroscopically there was marked ab3orption towards the 
violet end of the spectrum, with a slight absorption in the 
yellow r but no bands. The addition of .dilute acids to the 
alcoholic solution altered the colour to dirty yellow. -Some of 
the dry extract whs created with '“water, and gently heated, 
a dark resin-like mass was insoluble; the aq( neons solution 
had an acid reaction, and a fragrant" odour. A few drops of 
dilute H Cl were now added and the .clear yellow solution 
filtered from insoluble matter, and agitated for a very brief 
period with chloroform. The chloroform, of a yellow colour, 
was separated; on evaporation the extract was not wholly 
soluble in dilute ’BE Cl. The filtered acid solution gave with 
alkalies a pink colour, .while brick-red flocks separated, not 
soluble in. excess: the addition of dilute acids immediately 
destroyed the red colour With potassio-mercnnc iodide, 
phospho-molybdic acid, platimc and auric chlorides, and. 
picric acid, marked amorphous precipitates were yielded 

The aqueous acid solution which had been agitated with 
chloroform for a short period only, was now rendered alkaline 
with ammonia and again agitated with chloroform. The chlo- 
roform was separated, and evaporated off at a gentle heat, the 
residue was dissolved m dilute H Cl., with alkalies white flocks 
separated, and the solution further gave precipitates with all 
alkaloidal re-agents. 

These experiments would indicate that two principles were 
extracted, one possessing the properties of an acid, and yield- 
ing a red colour with alkalies , the other an alkaloid. 

The reddisn alkaline solution left after agitation with chlorn= 
form-ether, was gently heated to expel ether, and when cold 
acidified with dilute H Cl., when the colour changed to dirty 
green, the solution was then agitated with chloroform, which 
acquired an emerald-green colour. On evaporating off the 
chloroform a green vamish-like non-crystalline residue was 
left. The chloroform solution examined spectroscopically 
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showed some absorption towards the violet end of the spectrum, 
but no bands. The liquid did not exhibit any fluorescence, 
and was of the same colour viewed either by reflected or trans- 
mitted light. The extract was readily soluble m alcohol ; 
moie readily soluble m ether than m benzol The addition of 
a few drops of dilute H C! and water, dissolved the greater 
part of it, the resulting solution being of a dirty green colour. 
The addition of alkalies caused the separation of pink flocks, 
and the solution became of the same colour. A precipitate was 
also yielded with the usual alkaloidal re-agents. Subsequent 
addition of an acid caused the liquid to regain its original 
green hue, and the solution when again agitated with chloro- 
form coloured it an emerald green. The action ,o£ alkalies on 
the green chloroform extract was extremly marked, the slight- 
est trace of an alkali being sufficient to determine the pro- 
duction of the pink coloration. Boiled with alcoholic potash 
the red coloration of the liquid was not destroyed, but on the 
addition of dilute acids yellow flocks separated, which were 
soluble m chloroform with production of a yellow solution 
without any tmge of green The aqueous solution was also 
yellow. 

These experiments appear to indicate that the reddish alka- 
line solution contained an acid principle associated with an 
alkaloid. It would appear that the alkaloid contained m this 
second fraction was similar to the one to which reference has 
already been made. The two acid principles, however, do not 
appear to be identical : in the one case the chloroform solu- 
tion of the acid was yellow, in the other emerald green" In 
their behaviour towards alkalies they also differed, m the tint of 
the colour reaction TheSe principles do not appear to be of 
the nature of ordinary chlorophyll, but possibly they may be 
allied “to the colouring matter stated to be present in certain 
lichens, Ac., Or to decomposition prodncts of chlorophyll : 

Separated resin B, was soluble in alkaline hydrates, and 
reprecipitated m brown flocks by acids. The resin vraa not 
farther examined. 



MEN ISP ERMA OEM. 


61 


Aqueous residue C — The filtered solution was rendered 
alkaline with ammonia and agitated with ch]orofoi m-ether, 
brownish flocks separated The separated chloroform-ether 
left on spontaneous evaporation a transparent yellowish varmsh- 
hke residue. In order to purify this extract it was dissolved m 
dilute acetic acid m which, with the exception of a few Hooks it 
was wholly soluble. The filtered solution was agitated with 
chloroform several times ; finally the liquid was rendered 
alkaline and again agitated with chloroform. On separating 
and evaporating off the chloroform, a faintly yellowish trans-* 
parent residue was left ; this residue was practically insoluble 
in water . it was easily dissolved by alcohol, and also soluble m 
ether, but the solutions did not crystallize on slow evaporation. 
The alcoholic solution was bitter, it did not exhibit fluorescence. 
In dilute acids, especially tartaric acid, the- extract was 
soluble, the- resulting solutions being bitter. With nitric, 
hydrochloric, sulphuric, acetic, and tartaric acids no crystalline 
compounds could be obtained From an acid solution alkalies 
precipitated white flocks, which were redissolved by acids. 
An acid solution responded to all the, ordinary alkaloidal 
re-agents. A solution m sulphuric acid after boiling did not 
reduce an alkaline copper solution. A solution of the extract 
m dilute hydrochloric acid was precipitated by platmic chloride 
in excess, tbe amorphous kght yellow precipitate collected on 
a filter, well washed, and dried m a vacuum over concen- 
trated sulphuric acid. Two determinations of the metal m 
this salt yielded 19 07 and 18 91 per cent , respectively, of 
platinum, which gives a mean of 18 99 per cent, of platinum. 
During ignition of the platinum salt there was a very 
strong odour of benzoic acid This principle had the properties 

of an alkaloid* at present its ultimate comtodt'ot has not been 
determined. The chloroform which was first agitated with 
the original alkaline aqueous solution, left a reddish vai msh- 
hke residue, which also gave all the reactions of an alkaloid, 
and which appeared to be similar to tbe principle separated 
from the alkaline solution , the alkaloid being thus separable 
both from an acid and an alkaline solution by chloroform, <fce. 
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This alkaloid was doubtless the one which was found associated 
with the colouring principle, and to which reference has already 
been made'. The colouring* principle gave similar reactions 
to the one already described The ongmal aquepus alkaline 
solution left after agitation with chloroform was filtered, and 
then agitated with amylic alcohol. The amylic alcohol solution 
W£t& of a deep claret colour : it was agitated with dilute 
hydrochloric acid. The amylic alcohol on evaporation left a 
light green varnish-like residue insoluble m water or m dilute 
hydrochloric acid. The addition of ammonia to the solid 
extract dissolved a portion, the solution being of a da'mson-red 
colour. The resid ue insoluble m ammonia was of a dirty brown 
hae The addition of acids to the ammomacal solution pre- 
cipitated pale greenish flocks. 

The hydrochloric acid solution of the aui^lic alcohol extiact 
was of a deep brown colour, carbonate of soda was added, 
which precipitated brown flocks, and the solution agitated 
with auiylic alcohol. The amylic alcohol became of a damson 
red colour. Ou evaporation a damson celoured varnish-like 
residue was left, paitially soluble m water acidified with 
hydrochloric acid , the solution was stiongly bitter and harsh 
a trace of tannin was present. The addition of alkalies occa- 
sioned the precipitation of white flocks with the ordinary 
alkaloidal re-agents precipitates were obtained.* The principle 
possessed the properties of an alkaloid, but appeared to differ 
from the first one described in being more easily soluble m 
dilute acids, and m possessing a much more marked bitter taste 
accompanied by harshness. The apaount isolated was far too 
small to admit of any examination of 1*3 platinum salt. 

JThe colouring principles which have been isolated by the 
action of amylic alcohol were probably similar to those 
obtained earlier in the analysis by the action ofchloroform 
&c The aqueous residue left after -the action of amylic alcohol 
was not f^irthetf examined. 

Commence . — Not an article of commerce. 
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COSCINIUM FENESTRATUM , Colebr 

Fig . — Mtets. %n Hook Sot. Mag-., t. 6468, Contnb tii. 
2.2, t. 88 Tree Turmeric, False Calumba {Eng.). 

Hab • — Western Peninsula, Ceylon. The stem. 

Vernacular — Jh&r-ki-haldi {Eind , Bomb.), Mara-manjal 
{Tarn.), Dodamara-darasiua {Can ). 

History, Uses, &C. — The stem is said to have been long 
m use m Ceylon and Southern India as a bitter medicine, and 
as a yellow dye. We have not met with any account of it m 
native works , but there is reason to believe that it has some- 
times been confounded with Darhalad the stem of the Barberry. 
Ainslie was probably the first European physician who noticed 
it. He says — “Mera Munjil is .the Tamil name of a round 
yellow-coloured bitterish root, common m the bazaac, about 
one inch m circumference, employed in preparing certain 
cooling liniments for the head, and is also used as a yellow dye ; 
it is bio u ght from the mountains, but I have endeavoured in 
vam to ascertain the plant ” Subsequently it attracted atten- 
tion m Ceylon by being mistaken for Calumba, and soma of 
it found its way to Europe, where it became known es False 
Calumba and Tree Turmeric, it is favourably noticed m the 
Pharmacopoeia of India, and is used at the present time m the 
hospitals of the Madras Presidency as -a bitter tome {See 
Berberis.) 

Description. — Cylindrical woody stems diameter 1 to 4 
inches, covered with a pale corky bark , wood of a hright 
greenish yellow colour, and open porous structure, having no 
concentric rings, but conspicuous medullary rays , taste purely 
bitter. The wood is much less hard than that of the Barberry, 
and of a lighter colour 

Chemical composition. — Calumba wood was analysed by 
Perrins m 1853, and found to contain berbenne. {Thar. Jour., 
Vol. XII , pp. 180—500.) 
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Commei ce. — It is an article of commerce in Southern India 
only. 

The Memspermaceous plants of minor importance some- 
times used medicinally, are the following’ — 

TinOSpora crispa, Miers., extending from Sylhet and 
Assam to Pegu and Malacca. It possesses the bitterness and 
tonic properties of T. cObdifolia, and is known by the same 
vernacular names 

Cocculus Leaeba, D C Pluk Am., t 384, /. 4, a 
scandent shrub of the Punjab, Sindh, and Carnatic, which is 
also found m Afghanistan, Arabia and Persia, has bitter and 
tonic properties similar to those of Tinospora cordifofoa. It is 
known in the Punjab and Sindh as Ullar*billar and Parvati, 

Tiliaccnd racemosa, Coleb., Rheede JELort Mai viz, 
t. 3; Miers., Conti ib lii. 76, t. 104, 'a climbing shrub found 
throughout tropical India and m Ceylon, is one of the three 
kinds of Mushadi used by the Telfngas an remedies for 
snake-bite. These three kinds are Mushadi, Strychnos Nucc- 
vomzca ; Naga-Mushadi, Strychnos colubi vna , and Tiga- 
Mushadi, Tiliacora racemosa Other vernacular names for this 
plant are Trhakoia ( Beng .) and B aga-m u shad a ( Hind ) , it is 
bitter like others of the genus, and, it is hardly necessary to 
say, no antidote to snake poison. 

Fericampyltis incanus, Miers. Under the name of 
Bdrak-ktmta , slender Memsperaeeous stems are sold m the 
Bengal bazars which appear to belong to this plant • 


EERBERIDEiE. 

BERBERIS, ARISTATA, DC 

Fig. — Bentl and Trim , i 16. Nepaul Barberry (Eng.y, 
Vinettier ariste (Fr.) 

Hab. -—Temperate Himalaya, Nilgin Mountains, Ceylon. 
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B. LYCIUM, Boyle. 

Ophthalmic Barberry (Eng.), Yinettier tinctorial (Fr ). 

Hab . — "Western Himalaya from Garwhal to Hazara 
B. ASIATIGA, Roxib. 

F ig. — Beless. To. Sel. it , i Iv 

Hab. — -Himalaya, Behar on Parasnath. The stem, root- 
bark. extraet and fruit. 

Vernacular. The stem, Darhalad ( Eind- X Bomb.) The 
extract, Rusot, Raswanti (Hind., Bomb ), Raswal (Sind.). The 
fruit, Zarisbk ( Pers ., Hind., Bomb.), Ambarbans (Arab). 

History, Uses, &C. — -Yarious specle3 of Barberry oc^nr 
on the Himalaya and Nilgiri mountains in India, at elevations 
between 6,000 and 10,000 feet. The wood (JDdruharidrd ) , 
extract (Rasdnjana) , and probably the fruit, have been used 
by the natives from a v-ery early date The Greeks were 
acquainted with the extract under the name of Indian Lycium 
as long ago as the first century, it would appear, though, that 
there were other kinds of Lycium in use at that time. (Confer. 
Phaimacographia , p. 34.*) The early Arabian writers were 
also acquainted with it by the name of Huzi^-i-H.mdi,t and 
mention its Indian name, which some of them derive from Ras ? 
juice, and TJfch ( ut'hna , to boil). Hakim Abd-el- Hamid des- 
cribes its manufacture from the powdered wood by exhaustion 
with water, filtration, and admixture with an equal bulk of 
cow’s milk, the mixture being finally evaporated to the consist- 
ence of aD extract, and enveloped m leaves j this method of 
preparation is the same as that described m Sanskrit works. 

* Dios i 117, Phn 24, 76, 77, Cels 6, 26 , 6, 7, 8, 6 , Scrib Larg. 
Comp 19, m the early stage of ophthalmia. 

f They describe two kinds, Maki or the Xvkioi/ of the Greeks, and Hindi 
or Indian ; the former was derived from Rhamnus tnfectoi ius, the berries of 
which are used m dyeing leather yellow. 
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Hoyle, m 1-833, brousrht Rusot more prominently to the notice 
of Europeans, since then it has been pretty extensively 
employed as a tonic and febnfpge. The root- baric of Jbarbeiry 
is now official in the Pharmacopoeia of India, it is noticed in the 
Tuh fat-el- m u m m in under the name of Arghis, and is said to 
possess all the properties of H^miran Surgeon-General-Cormsh, 
of Madras, states that theNilgiri Barberry bark (MulIu-hulLv 
puttai Tam ,) has been used in the treatment of ague with good 
results A similar on nion appears to be generally held by medical 
men in India. In the bazaars the stem, exti act and frnitare always 
obtainable , the two first are considered cold and dry, and are 
prescribed m combination with other bitters and aromatics, 
as tomes and antipenodics, especially when bilious symptoms 
and diarrhoea are present , they are also nsed m menorrhagia. 
Rusot mixed with opium* alum, rock salt, chebulic myrobaians, 
and various other drugs, is much used aS an external applica- 
tion m inflammatory swellings, and is rubbed m round, the 
orbit in painful affections of the conjunctiva , it is also us^d 
mixed with honey as an application to -aphthae, and abrasions 
and ulcerations of the skin, and mixed with milk it is dropped 
into the eye in eon-junctivitis. The fruit is cooling and acid. 
Berbeune m doses of li gram given' subcutaneously kills 
rabbits, with sy mptoms of prostration and fall of temperature j 
but a dose eight times as gieat given to them by the mouth 
has no action, and 1 5 grains only produce in man slight colicky 
pains and diarihcea~ Is said to cause contraction of the intes- 
tines and of the spleen, and to lessen oxidation in the blood, 
f Lauder Bi unton.) The drugs which contain this alkaloid* are 
very useful in malarial dyspepsia accompanied by a febiile 
condition-. 

JJescrvption and Microscopic structure. — D&rhalad occurs m 
pieces, 1 to 2 inches In diameter, Severed by a soft, corky, 
light brown bark , beneath this is a hard layer of stony cells, 
forming a complete coating to the stem ; this layer is marked 
by longitudinal fan ows corresponding to the medullary rays, 
which ai e very prominent and close grained, and contain many 
stony cells , between the rays &ie wedge-shaped portions of 
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wood supplied with very large fenestrated vessels, and external 
to each wedge-shaped portion is situated a peculiar band of 
a pale yellow colour, which lies m conuact with the stony 
envelope ; there is a small close-grained central column, 
consisting of cells containing starch ; all parts or the wood 
are impregnated with yellow colouring matter freely soluble 
m water 

Rusot is a dark brown extract of the consistence of opium, 
having a bitter and astringent taste, readily soluble m water, 
partly so m rectified spirit, forming a rich yellowish broym 
solution, which becomes bright yellow when diluted It is" 
prepared m Nipal and the Dhoon. Zinshk is a moist sticky mass 
of small black fruit, rather larger than English Barberries; most 
of them are abortive, but a few contain one or two oblong seeds 
about 3~20fchs of an inch in length, with a thm roughish brown 
testa, beneath which is a membranaceous covering : the pert- 
sperm is yellow, embryo nearly as long as the pensperm, yellow, 
erect, cotyledons oblong, radicle subcyhndnc, inferior. 

The root bark is buttle, externally light brown and corky, 
beneath the suberous layer it is of a dark brown, with a 
greenish yellow tinge, fibrous, and very bitter 

Chemical composition. — The bitter principle of Barberry root 
and wood is berberme, which it contains in great abundance. 
The fruit contains tartaric and malic acids Berbenne or 
berbena was first discovered by Chevalher and Pelletan (1826) 
m the bark of Zanthoxylum data Hercuhs, Linn , and 'named 
zanthopia it , its identity with berberme was proved by Perrins 
(1862). A. Buclmei, who obtained it (18351 crystallized ft ora 
barbeirj^ root, behoved it to possess acid properties, and named 
it berberm. It had- been previously separated m an impure 
condition by Btandes (1825) and by Buchner (1830). Gr 
Kemp (1841) noticed that it forms crystallizable compounds 
with various mineral and organic acids, but its, alkaloidal 
nature was first proved by Fleitmaau *(1810). Since then 
it lias been discovered m numerous plants of the orders 
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Berberideae, Ranunculaceae, Menispermaceaej &c. Its com- 
position is C 20 H 17 NO 4 (Perrins.) Berberme dissolves m 
strong' sulphuric acid with, a dingy olive-green, and m nitric 
acid with a dark brown-red colour Solutions of its salts are 
precipitated greenish-brown by potassium ferroeyanide, and 
yellow by picric acid, phosphomolybchc acid, ©r chloride of 
gold, platinum or mercury; the precipitates are mostly -crystal- 
line or crystallize readily , the phosphomolybdate dissolves m 
ammonia with a blue colour Dissolved m hot alcohol, the 
salts of berberme yield, with solution of iodine m potassium 
iodide, dark-green scales of metallic lustre and appearing 
reddish-brown m transmitted light , if an excess of iodine be 
employed the crystals are of a red-brown colour in reflected 
light. * Hydrochlorate of berberme assumes with chlorine a 
blood-red colour. ( Buchner .) This behaviour furnishes a deli- 
cate test, by means of which, according to Klunge, berberme 
may be detected m over 200,000 parts of solution ; brucine, 
which gives a similar colour with chlorine, yields with acids 
colourless solutions. Fused with potassium hydrate, berberme 
is decomposed, yielding two acids, one of which is sublimable, 
fcbe vapours having the odour of chinolm, ( JBlasiwetz 
and Gilm.) Oxyacanthme, C 32 H 46 N 3 O u , remains m the 
mother liquor from which the berberme salt has been preci- 
pitated by an acid It is a white alkalpid, turning yellow m 
sun-light, nearly insoluble in water, and has a bitter taste and 
alkaline reaction, it is soluble m alcohol, less so m ether, but 
freely m cbloiofoim, benzol, fats and volatile oils Sulphuric 
acid colours it biown-red Nitne acid imparts a yellow and, 
when heated, a puxple colour Beibamme C 18 N 19 O 3 N and 
at least another alkaloid ai e also contained m the root. (Of 
Stille and Alaisch Nat. Disp., Sid Ed., p. 31S, On Berberme , 
hy TV 71 Perkin, jun , .Tour n. Chem. Soc , Feb. 1889.) 

Cowmen o. — Daihalad comes to the plains from Northern 
India and from the Madras Presidency. Rusot and Zirishk 
fiom Northern India. Value, Darhalad, Rs. 3£, Rusot, 
JEts. 8-9 per inaund of 37£ lbs., Zinsbk, He £ per lb. 
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PODOPHYLLUM EMODI, Wall. 

Fig »—Jacq Vox/ BoL vt*, t. 9. 

Hab. — Interior ranges of tlie Himalaya, Sikkim* Hazara, 
Cashmere. 

Vernacular — Papra or Papri, Bhavan-bakra or bakra, Chim- 
yaka ( Bind ) . 

History, Uses, &C. — The genus Podophyllum contains 
four known species, one Himalayan, one American, and two 
Chinese. The Indian species 1 nhabits shady valleys in the inner 
ranges of the Himalaya, and is very abundant in Knfxawixr and 
Cashmere The remarkable appearance of it3 bright ned fruit 
would lead one to suppose that it must have attracted the 
attention of the Hindus, and judging by the Hindi names 
Papra and Bhavan-bakra it is probable that it was one of th$ 
bde-expelling plants, described by Sanskrit writers under the 
names of Parpata and its synonym Vakra . In Hindi the 
Sanskrit pa7 pata, becomes papra and vakra changes mto bakra , 
the pi’efix bhavan probably means hill ** and the Hindi name 
would thus signify ci hill vakra as distinguished from k^hetra- 
vaki a or k^hctra^parpata, field vakra or parpata, a name applied 
to one or more species of Oldenlandia The modern medical 
literature of India contains hardly any information about this 
plant. A specimen of the root was tor ward 3d to the Committee 
for investigating Bengal drugs, by Dr falconer about fifty 
years ago, but no examination of it appears to have been made 
The plant is mentioned in the Pharmacopoeia of India as a 
possible source of PodophylUn* and Stewait says that thefiuit 
is used medicinally m Lahoul 

description. — Stem or scape 6 to 12 inches, erect, stout, 
herbaceous, leaves 2, vernal, alternate, iong-peiioied, plaited 
and deflexed m vernation. 6 to 10 inches m diameter, orbi- 
cular, 3 to 5 lobed to the middle ol base ; lobes cu reate, acutely 
seirate, peduncle terminal m bud, then apparently supia- 
axillary or inserted on the petiole of the upper leaf, flowers 1 to 
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inch in diameter; sepals very deciduous, petals 6, sometimes 
4 ( Rnjle ), obovate-oblong , berry 1 to 2 inches long 1 , ellipsoid, 
red. (FI Bi Ind.) The root agrees with that of P. peltatum 
m most particulars, but diffeis jn the intervals of the knots 
whence the aerial stems are given off. The rhizome is more 
or less cylindrical, crowded above with tuberosities, marked 
by depressed oval of* circular scars, and giving off numeious 
simple rootlets below. The terminal hud is enclosed in whitish 
papery sheaths. The colour is yellowish-brown, paler m the 
rootlets. The fracture is short and mealy, disclosing a white 
section, with a circular arrangement of yellow vascular bundles, 
and bounded on the outside by a tbin brown cortical layer. 

Chemical composttton . — The powdered root was macerated m 
rectified spirit for,four days, and the tincture evaporated no 
dryness, weighecL25 per cent, of the drug. This extract was well 
washed with water, which removed sugar and bitter colouring 
matter to the extent of 15 per cent The remaining 10 per 
cent of resm or resins was dried at a low temperature and 
had a bright brownish yellow colour The reactions of the 
resm with te?sts, and its solubility tu chloroform, ether, and 
diluted alkalies were-very similar to those of the official resin 
of j P pellatum. 

Half a gram {*035 grm ) taken m the evening produced 
unmistakably a cathartic action the first thing next morning. 
A slight griping was expenenced. 


NYMPHiEACEiE. 

NELUMBIUM SPECIOSUM, Wxght 

Fig.— 'Wight, III. % , t 9, Bot. Mag., t. 903, Rheedt, Hcrl 
MaX. act, 30, 31. Egyptian Lotus (Eng), Nfciurnbium 
magtiifique ( Fr.) 

{^ 3 , India^ Persia* Ceylon, Siam, Cochin-China, Philip 
pines, Moluccas, China and Japan The Tlowets 
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Vernacular. — Kamal, Kauval (Sind), Alli-tamara (Tel), 
Nyadale-huvu {Can.), Eatnala (Mar ), Sevaka (Goa.), Pabau 
(Stnd X Ambal (Tam.). 

History, Uses, &C. — ‘This IS a classical plant amongst 
the Hindus and Egyptians. The world at its creation is 
likened to a Lotus flower floating on water. Om 1 mani padme. 
Om f the peail of creation is in the Lotus. It is emblematic 
of the heavens, Brahma is supposed to reside on a Lotus flower 
m a sea of milk, and to sleep six months of the year, and watch 
the other six months , an allusion to the seasons in which Brahma 
represents the Sun Mr. O. 0. Dutt, m his Hindu Materia 
Medica r speaks thus of it : — ** These beautiful plants have 
attracted the attention of the ancient Hindus from a very- 
remote period, and have obtained a place m their religious 
ceremonies and mythological fables, hence they are described, 
in great detail by Sanskrit writers. The flowers of N specio- 
sum, called Padma or Ram ala, are sacred to Lakshmi, the 
goddess of wealth and prosperity. The white variety of this 
plant is called Pundarika, the red Kohanada , and the blue 
Tridwaia. The entire plant, including root, 'stem and flowers, 
is called Padmmi. The torus or receptacle for the seed is 
called KarmiLara , and the honey formed m the flowers 
MaLaranda. The filaments round the base of the receptacle 
pass by the name of Kmjalka, and the leaf stalk by that of 
Mi inala-,' 7 N. speciosum is the Kvap.os cuyvirrlos of Theophrastus. 
The Arabians and Persians, under the name of Nilicfei, which, 
they say, is a corruption of an Indian name, and derived from 
Nila, water, and Phala. fruit, describe the several varieties of 
Nelumbium and Nymphsea, and do not appear to consider tbe 
flowers of the former plant m any way superior to the latter. 
They direct the white and blue kinds to be preferred Both 
Hindus and Mahometans consider the flowers to be especially 
cooling and astungent, and consequently prescribe them m a 
variety of disorders which are supposed to proceed from heated 
humours, such as sanguineous fluxes from the bowels, &c. ; they 
are given m decoction with liquorice or in the form oi a syrup 
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containing £ a part of the dried flowers, 1 part sugar, and 5 
parts water, dose 2 to 3 drachms. A powder is also used. 
As an externally cooling application Lotos flowers are made 
into a paste with sandalwood or emblie myrobalans. 

The seeds of N. speclosi 6?n,(Kamal kakri),* and of Bury ale 
feroa* (Makhdna) aie used as articles of diet In times of 
scarcity the roots and scapes (bishi) of N speciosum are also 
made use of, but they are bitter and unpalatable* The starch 
contained m the thick rhizome, separated by rasping and 
washing, constitutes a sort of arrowroot used by the Chinese, 
under the name of Gaan-feen . ( D . Banbury _) 

Description. — The calyx consists of four to fivedcciduous 
sepals , the corolla of numerous deciduous petals, arranged m 
several rows t the stamens are numerous, m sevetal rows, 
attached with the petals to the base of the receptacle , the 
stigma is sessile ; the dry flowers have a brown colour ; the 
seeds are black and like small acorns. 

Chemical composition . — The rhizome of Nijmpficea alba 
contains, an alkaloid which appears to be identical with that 
obtained from Nuphar lutemn, m its chemical and physical 
properties, as well as m its behaviour towards groupire-agents, 
but m their colour reactions theie is a decided difference ; 
inasmuch as the alkaloid of ISTymphaea does not give the green 
reaction with dilute sulphuric acid which nuphaiine does, and 
givos the following reactions which are nob given by that 
alkaloid Concentrated sulphuric acid and potassium chromate 
colour its solution first red-brown and after some hours clear 
green , concentrated sulphuric acid alone produces a red brown 
which passes into grey. Frohde’s re-agent colours it first red, 
then dirty-gieen. The alkaloid is not present m the blossoms 
or seeds, it is tasteless, but its acid solution is intensely bitter. 
The formula is IS 2 C 18 H 2V O 2 the same as that given by 
Pelletier and Couerbe to memspermxne and paramemspermme, 
and the three klkaloids are probably isomenc* 

* B-Skla-i-knbti or JBakla-i-nabti of Persian writers (Coptie bean) 
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The tanmns of Nymphaea are notable for yielding many 
secondary products, which have been individually found m 
other tannins, but their presence together has not been 
hitherto noted* Ellagic and gallic acids are easily obtained , 
another substance, which rapidly absorbs oxygen from the 
air, and passes into a body pf the nature of phlobaphene, and 
a second substance, which by similar absorption of oxygen 
passes into two bodies, or assumes two phases with properties 
similar to chlorophyll. 

The rhizome and seeds of Kymphsea also contain res ids* 
glucose, metarabm and fat, besides other substances common 
to plants. ( W . Qiuning> Aiotuv. tier Pharm . [3), XX , 582 — 605 
and 736 — 761, Pharm Journ [3], XIV., 49 ) 

Commerce — The seeds are imported from Persia m large 
quantities as an article of diet The* fresh flowers are brought 
to market in August for use iu the temples. The dried flowers 
sold in shops as Katnal are generally those of Nymphdea, 


APAVERACEiE. 

PAP AVER SOMNIFERUM, Linn 

Fig. — JEng Bot 2145, Bent l and Trim , t. 18 Garden 
Poppy {Eng ), Pavot sommfeie { Fr .). 

Hab.-— Cultivated m India The juice, capsules, petals and 
seeds. 

Vemd.cular.-~ -Opium, AfLyuij, Aflm (H%nd.\, Aphim, Appo 
{Bomb. J, Abmi (Tam.). Poppy seed , KasbMsh {Hind ),'Khas- 
kfhas {Bomb.), Gashagaslia ( Tam The capsules. Post {Hind., 
Bomb.), Postaka-tol {Tam.). 

History, Uses, &C. — Opium Is not mentioned by the 
older Hindu -writers , in works -of later date it is named m 
Sanskrit Ahiphena, If we trace tbe history of the drug, we 

IQ 
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find that it was known to the Greeks in the , beginning- of the 
third century, B. C , and was probably first, collected and pre- 
pared in Asia Minor. The Arabians next, became acquainted 
with it, and converted the Greek name Opion into Afiyun' , 
some of their writers mention this derivation, and say that the 
Greek word means soporific.* It is generally supposed that 
the Persians and Indians became acquainted with opium^ 
through th£ Arabians, but some' Persian v liters suppose that 
the Tiryak which Pus turn obtained from Kaikaous to give to 
Sohrab was opium. For a fuither account of the history of 
the drug, the Pharmaeographta and other btandard works on 
Materia Mediea may be consulted. The poppy generally 
cultivated m India is the P. sommferum var album, with white 
flowers and white seeds . but a led-flowered and b 5 ack-seeded 
variety is met with m the Himalayas The principal opium- 
producing region of British India lies in the central tract of 
the Gafiges, bounded by Dmajphr in the east, Hazaribagh m-the 
south, Gorakhpur nr the north, and Agra m the west, thus 
including the districts of Behar and Benares In 1886-87, 
910,852 bigbas of land were under poppy cultivation m 
those districts The next important opinm-prodneing region 
embraces the table lands of Malwa, and the slopes of the 
Vindhya Hills it is stated that the variety grown there is the 
P. glabrum. The poppy is also grown, hut to a smaller extent, 
throughout the plains of the Punjab, but less commonly m the 
-N.-W Provinces. In the valley of the Beas, east of Lahore, 
it is cultivated up to an altitude of nearly 7,500 feet. Most of 
the outer districts glow poppy to a certain extent, and produce 
opium for local use. But the drug prepared m the Hill State 
and m Kulu, forms a staple article of trade for that legion. 
Opium is also produced in Nipal, Baisahir and Rampur, and at 
Doda Kashtivai, in the Jammu territory : m the Nundidrug 
district m Mysore, m the Baldasuch district of West Berar, and 
m Assam 

* ornov Latin, Opium or Opion Pim 20, 76 Poppy juice The Arabian 
lexicographer* regard the word as Arabic, the author of the Kamtis derives 
it from the root <_r 4* > otheis. fiptn nr* I • 
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The revenue derived by Government from tire opium 
monopoly is obtained by two principal means, by allowing tlie 
drug to be manufactured by licensed cultivators in the Patna 
and Benares districts, the opium being purchased by Govern- 
ment at a fixed rate, and, secondly, by the impost of a heavy 
duty on opium manufactured in native States, but brought in 
transit" to a British port for exportation. The former system 
obtains m Bengal, the latter m Bombay The number of 
licensed cultivatois m Bengal always exceeds a million. 

The opium industry in Bengal is thus completely under the 
control and monopoly of Government, and the distncts pro- 
ducing the drug are divided between two agencies — one for 
Bihar, and having its head-quarters at Patna, the other tor 
Benares, at Ghazipore. The opium prepared in the Benares 
’ Agency is for the greater part taken by the cultivators to sub- 
factories ( Kofhxs ), of which theie are several in each district, 
whe^e the drug is weighed and examined, and finally consigned 
in bulk to the head factory at Ghazipore. The opium prepared, 
however, m the home divisions, near the head factory, is taken 
by the cultivators direct to Ghazipore. The receipt of opium 
at the head factory is 'thus conducted under two systems, the 
first described being termed Challan, and the second Assami- 
war In the Bihar Agency the whole of the opium received 
at the head factory is Challan, 

The lands selected for poppy cultivation are usually m tlie 
vicinity ot villages The early sowings are made about the 
middle of November, and the second aad third by the end" of 
December. The seeds germinate in 10 to 12 days In the 
Benares districts m some instances m January, but generally m 
February and March, the plants are mature, and the capsules 
fit for scarification. The capsules then become slightly coated 
over with a fine transparent white bloom, and are less yielding 
to the touch when pressed Another method of recognising 
maturity, is when juice exudes on breaking off the series of 
stigmata formed on the apex of the capsule When the plant 
is m full flower, and just before the time fdr the fall of the 
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petals, they are collected m the following manner. The fore- 
finger and thumb encnele the stem just beneath the capsule, 
and with the other fingers drawn inwards a kind of tube is 
formed: the fingers are then gently raised straight over the 
capsule, and if the petals are matured, they come off 1 . They 
are never plucked off, as it would injure the capsule. The 
petals jare manufactured into what are technically called leaves . 
A circular ridged earthen plate, about 10 to 14 inches in diameter, 
is placed over a low fire, some petals are then spread on the 
heated convex surface, and as soon as- their glutinous juice 
exudes, others are added, and pressed with a damp cloth pad, 
till they have adhered together. The leaf is then removed and 
allowed to dry. (C Leaves’* vafy in diameter from 6 to 12 
inches, and m thickness from 8 to '025 inches. 

A few days after removing the petals the capsules are-incised. 
The operation takes place m the afternoon, and is performed 
by bunches of forked blades (naihiars). The blades are bound 
together with cotton thread, which is at the same time passed 
between the blades so as to separate the cutting-ends by about 
T X £ inch, while the protrusion of the points is limited to about 
T x s meb, which thus determines the depth of the incision. The. 
incisions are made vertically* from base to summit, usually along 
the eminences of tbe capsule, marking the attachment of the 
internal dissepiments and penetrating the epicarp and sarcocarp 
The number of incisions required to complete the exudation of 
all the juice varies with size of capsule, from 2 to 6 or even 8 ; 
and two to three days are allowed to alternate. A milky juice 
exudes almost immediately after scarification, the water it 
contains evaporates slowly, and the outer portion of the tear 
drying somewhat, thickens a little and acquires a rose-red 
colour, while the inner portion is semi-fluid and of a pinkish 
tinge. The collection of the exuded juice takes place early 
on the morning following the scarification. In Bengal it is 
performed by k small sheet iron scoop (sutwa, ffWT), which is 

■*" In some parts of Bengal horizontal incisions are adopted as m Asia 
Minpr In Mysore thorns are used for scratching the capsules 
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twice drawn briskly upwards over each incision, and a finger 
run over the incisions to close them The opium thus collected 
is from time to time emptied mto an earthen or brass vessel. 

The fresh opium as collected contains about 50 per cent of 
moisture. The average quantity yielded per scarification is 
perhaps 10 grains, while a single healthy plant under favour- 
able circumstances yields about 75 grams opium m from 5 to 8 
scarifications The average yield of opium per bigha obviously 
varies from yeai to year. In 3 886-87, the average produce m 
Benaies was 5 seers 3 chittacks and 2 katchas and m Bihar 
4 seers chittacks 

When the vessel containmgrecently collected semi-fluid opium 
is tilted and allowed to remain for some time m that position, a 
blackish fluid haying a peculiar odour separates * this is termed 
pasewha (q%wr) Pasewha is not always found m opium ; it 
is only produced under peculiar atmospheric conditions * It is 
never present when a strong westerly wind blows, or when no 
dew is deposited The yield of opium under these circum- 
stances is small owing to the incision m the capsule being quickly 
sealed up by the juice, which rapidly concretes, and is entirely 
fiee from pasewha Where the deposition of dew on the other 
hand is considei able, pasewha isfoimed The pasewha pre- 
sent m opium is carefully separated ; if allowed to lemain* the 
opium is injured m colour, texture, and aioma, and it becomes 
unsuited for the China market, although the drug is perfectly 
pure Opium containing any amount of pasewha is subject to 
** penalty batta/* which consists m a deduction of from ^fh to 
■^jths of the value of the whole weight of opium tendered by 
the cultivator* 

The opium freed partially or completely ftom pasewha is 
exposed to the air in the shade, and turned occasionally so as 
not to injure the gram, until it reaches approximately the 
required consistency, when it is taken to the head or one of the 
sub-factories, as already described 

The stems and leaves of the poppies are left standing after 
removal of the capsules, till perfectly dried by the hot winds, 
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when they are collected and crushed into a coarse powder, 
termed ira^h, employed for packing* opium for the China market 

The opium, as received from the cultivators atr the sub-fac- 
tones, varies in consistence, and is divided mto six classes, while 
the final classification of the dtug is determined at the head 
factory, where the opium is finally classified m 12 classes. The 
classification of the drug depends upon the peicentage of solid 
opium present when a sample is dried at 200° F. Thus 
opium containing 20 per cent of moisture would be termed 
opium of 80 degrees consistence. In the classification of opium 
each class of opium has a range of fclnee degrees. The opium 
received into the factory may vary in consistence from 81 
degrees and upwards to 50 degieesor less, all opium contain- 
ing only 50 percent and under of solid opium being included m 
one class, called “ Pam-anie?” while opium above 81 degrees 
is designated “ above Rala-b&shi Jar awdL” The assay of 
opium foi moisture is performed by placing 100 grains on a 
plate, which is placed on a steam table, the opium being 
constantly rubbed with a spatula till it is reduced to powder 
The temperature to which the opium is exposed does not exceed 
200° F. 

The opium received into the head factory is, after careful 
examination for adulteration, and assay for moisture, placed 
m large stone vats, according to the class to winch it belongs. 
The classification of opium is of considerable consequence, 
because Benares and the Bihar Factory have each to prepare 
opium foi the China market of a fixed consistence, the stand- 
ard for Bihar being 75 degi ees and for Bennies 70 degrees con- 
sistence and it is by the admixture of opium of Various degi ees 
of consistence that these standaids aic maintained Although 
the standards for the two distucts ate fixed, a latitude of 5 
of a degree above or below the standard is permitted, as it is 
practically impossible to exactly hit off the exapt Standard 
when manipulating such large quantities of the drug — neatly 
three ton 5 ? — as are daily required foi paking In veiy dry sea- 
sons, the opium being of high consistence, a portion may have to 
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be caked one or-moie degrees above standard, but trader such 
circumstances the standard weight of opium 1 seer 7i chittacks 
must be placed ra each cake, no reduction m weight being 
allowed for increase in consistence Taking the Benares Agency 
for example, where the daily manufacture of cakes amount to 
about 20,000, to cake at one degree above the limit would entail 
a loss to Government of Rs. 1,260 t day. 

The opium received mto the head factoi les is employed for the 
manufacture of China provision, abkari, and medicinal opium, 
while at Ghazipur certain varieties are used for the extraction 
of alkaloids 

To prepare opium for the China market a certain number of 
vats aie selected, and samples assayed for moisture The con- 
tents of those vats which will give when mixed together m 
certain proportions opium of CD 3 or 69 - 4 degrees for Benaies, 
are equally distributed over other vats, called alligation vats, 
the opium is well mixed by men walking about in it an<J knead- 
ing it with their feet and with rakes The opium- is then 
removed to the caking vats, and is again kneaded on the 
following morning, when samples fiom each vat are assayed; 
should the whole of the assays come out above 69 5° and under 
70 50°, the opium is ready for cakmg. 

The manufactuie for the China market cousists in enveloping 
a portion of standard opium in leaves agglutinated by a mixtuie 
of opium and water called leioa (Ir^rr). Lora consists of dirty 
but otherwise pure opium broken down in water m which the 
opium vessels have been tv ashed, and which is technically 
called dhoi about 8 per cent of pasewha being added to 

render the lewa glutinous Leioa contains from 52 5 to 53 5 per 
cent, of solid matter The opium, leaves, and lewa are 
accurately weighed foi each cake * The finished cake resembles 
a Dutch cheese in size and shape , it is rolled m a little fi nett ash 

* At Benares the following materials aie used for making a cake : — Stan- 
daid opium at 70 degrees, 1 seer 7 5 chittacks, Le.ia at 53°, 4 3 chittacks ; 
heaves, 5 chittacks,. Water, 5chittacks, Trash , 25 chittacks, — Total weight 
on day ot manufacture, 2 seers 1 7o chittacks 
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and placed m an earthen cup of the same size as the mould m 
which it was originally made* and exposed to the sun ; this 
exposure is coutirmed for two or three days, the cakes being 
constantly turned and caiefully examined. One man assisted 
by a child will turn out about 70 cakes in four hours* though 
some can turn out 90 to 1 00. After having dried the cakes 
partially by exposure to the sun, they are removed, still m thm 
earthen cups, to the cake godowns* wheie they are kept on racks, 
and constantly turned and i ubbed with dry trash . In September 
the cakes are finished at the Benares Factory by placing a fine 
Ghand?n leaf* on each, weighing 43 of a chittack with *5 of a 
chittack 'of lewa At this period all bulged and grub-eaten 
shells* &c.* are repaired. By Octobert they are dry to the 
touch* and are packed m chests, furnished with a double tier of 
wooden partitions* each tier with twenty square compartments 
for the reception of as many cakes* the cakes being steadied 
and lightly packed round with trash . All the joins m the box 
are secured by Cloth and pitch, and a cover of coarse canvas 
sewn on.J 

Abhait opiu77i is the opium prepared for local consumption, 
it is pure opium dried by exposure to the sun m shallow 
wooden trays, with constant stirring* until its consistence is 
90° ; it is then accurately weighed into quantities of one seer, 
which are pressed fnfco square blocks ; the blocks are wrapped, 
m Nipal paper* slightly oiled with poppy Qil, and packed m 
boxes containing 60 cakes. 

Medicinal opium is pure opium of good colour and aroma, 
and free from pet sewha. It is reduced to powder by being 
placed on plates which are heated on a steam table, and the 

* A person accustomed to handle Indian opium can, by the appearance 
imparted to a Benares cake by this last leaf, distinguish it fioma Patna one 

t* Theoretical weight of a Benares cake fit for packing Standard opium m 
cake at 70°, 1 seer 7 5 chittacks , Opium in Zetca, 3 75 chittacks, Leaves, 
5 43 chittacks * Fine trash , 5 chittacks 

J A packed chest of Senates opium weighs 3 maunds 2d seers 1 chittack, 
and contains 40 cakes, weighing on the average 2 maunds 8 chittacks 
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opium constantly rubbed with a stgel spatula £ill a dry, powder 
is obtained 

Adulteration of Opium # — The articles used by the culti- 
vator for adulterating opium may be classified as follows — 

1 Adulteration with fresh green parts of the poppy plant, 
including watery extracts. 

2 Adulteration with foreign extractives, and vegetable 
matter, such as the inspissated juice of the Opiontia DiUemi and 
Culotiopis gigantea, extracts of the tobacco plant, datura and 
hemp 

3. Grum3 and resinous matters. A gum resin derived from 
different varieties of Ficus , and called Z assa . The reSmof Shore a 
?obusta (s£l), pulp of Bael fruit, gum from seeds of Tahm- 
kbana ( Kygrophylla spinosa )* tamarind pnlp, gum from Acacia 
a? abvca 

4. Farinaceous admixtures, including linseed, poppy seed, 
seeds of leguminous plants, and esculent tubers and roots 
The starchy matter is often heated for a long time befoie being 
used , hence iodine reaction may fail. 

5 Vegetable substances containing tannin and colouring 
matters. Gatechu, “Gab** (Dzospyros embryopterts, juice of 
fruit), turmeric, flowers of Bassia lafojoba, betel-nut, extract of 
pomegranate bark 

6. Saccharine matter ; vegetable oils and ghee , soot, 
charcoal, and semi-burnt opium , cotton and paper , cowdung ; 
earthy and siliceous matter; pounded burnt bucks, impure 
carbonate of soda, &c„ 

Opium found to be seriously adulterated may be confiscated, 
or a fine can be levied. At the Benares Agency, during 
1868-69, the gross receipt of opium of all kinds amounted to 
39,893 maunds, out of which fines were levied on 181 maands, 
as being “ inferior opium/' and on 71 maunds on account of 

* Memorandum by the late Siugeon- Major Sheppard, Principal Assistant 

Opium Agent, Benares 

11 
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pasewItU) while 34 maun els were confiscated owing' to serious 
adulteration 

Manufacture of Alkaloids.* — The opium used at Ghazipore 
foi manufacture of alkaloids, consists of confiscated opium so 
adulterated as to be unfit for provision or abkari pui poses ; 
adulterated contraband opium and dhoi The average amount 
of opium used, taking the figures for three years trom 1886 
to 1888, amounts to about 16,620 lbs. annually. 

The yield of alkaloids during 1887-88 was as follows. — 

Hydrochloiate of Morphia . 242 lbs. oz. 

Acetate ,, .34 „ 11 „ 

Sulphate ,, ,, . 19 „ 10^ ,, 

Codeine 30 „ 10^ „ 

No nai cotine has been manufactured since 1881-82, there 
being no demand for it. In 1879 80, the yield was 188 lbs 

Morphia is manufactured by the G regory-Robertson system 
modified m a few minor details. The opium is steeped m 
small vats with water, and the liquor passed through blanket 
filters . the maceration of the residue is repeated until the 
filtrate is eolourless. The mixed filtrates are evaporated by 
steam, to a thin syrupy consisteuce. Chloride of calcium is 
then added in thepropoi-tton of about 5 per cent, of the weight 
of the opium used, and the mixture evaporated until it solidifies 
on cooling. The crystalline magma is then powerfully pressed. 
The dry cake is dissolved m boiling distilled water, filtered, 
and the filtrate evaporated until it solidifies on cooling. 
Pressure is again applied to the magma , and the resulting 
cake again dissolved in water, and this process is repeated 
perhaps a dozen times, until the cake is almost white. The 
expiessed mother liquors are again worked up tor morphia. 
The neaily white cake is finally dissolved m boiling distilled 
water, and ammonia m slight excess added The precipitate is 

* Mr Gregory, Offg- Pnnetpal Assistant Opium Agent, Benares, has 
kindly furnished the information residing the manulactiue, &.c , of alkaloids 
as conducted at Ghazipore 
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collected and worked with cold distilled water, until it ceases 
to give the reaction for chlorides. The precipitated morphia 
is then neutralized with hydrochloric acid, and the solution 
crystallised. The crystals are pressed, and mixed with twice 
their weight of water, and wood charcoal* added in the 
proportion of 2 oz. to each lb. of the mass. This mixture is 
heated to 200° P. for about twenty minutes, and then filtered. 
On cooling the hydrochlorate of morphia separates m crystals. 
Oodeia is obtained from the mother liquor left after the 
precipitation of the morphia by ammonia The liqnor is 
concentrated to a moist mass and strongly pressed ; tbe cake 
is moistened with water and again pressed, and this is repeated 
nntil the alkaloid is nearly white. The cake is broken np in 
water, and caustic potash added in considerable excess. The 
codeia separates in crystals slightly coloured. It is finally 
purified by .crystallisation from alcohol ISTarcotrae is obtained 
by digesting with hydrochloric acid the insoluble residue left 
by the action of water on opium, and precipitating with 
ammonia The impure narcotine is purified by repeated 
solution and crystallisation from alcohol, and decolorised by 
cbarcoal. 

Tbe opium used m Western India is known as Malwa; it is 
collected in the province of that name, and, besides supplying 
local markets, is largely exported to China The following 
account of the cultivation of the Poppy m Malwft is given by 
Dr. Impey, who resided there for three years — “ For the 
snccessful cultivation of opium, a mild climate, plentiful irriga- 
tion, a rich soil, and diligent husbandry, are indispensable. 
T~n reference to the first of these, Malwa is placed most 
favourably. The country is, m general, from 1,300 to 2,000 
feet above the level of the sea ; . the mean temperature is 
moderate, and range of the ‘thermometer small. Opium, is" 
always cultivated m ground near 'a tank or running stream, 

* Charcoal from the Bl iteafrondosa is usdd , it was selected on account 
of its comparative freedom from saline matter Though wood charcoal 
possesses feebler decolorizing power than animal, it had to be used on 
account of native piejudice against animal charcoal 
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so as to be- ms u ted at all times of an. abundant supply 
of water. Tbe rich black loam supposed to be produced by tbe 
decomposition cf trap, and known by tbe name of cotton soil, 
is preferred for opium ; tbougb fertile and neb enough to pro- 
duce thnty successive crops of wheat without fallowing, it is not 
sufficiently rich for the growth of the poppy until well manured j 
there is, m fact, no crop known to the agriculturist, unless 
sugar-cane, thatrequirea so much care and labour as the poppy. 
The ground is first four times ploughed on four successive days, 
then, carefully harrowed, when manure, at the rate of from 
eight to ten cart-loads an acre, is applied to it ; this is scarcely 
half what is allowed to a turnip crop m Britain The crop is 
after this watered once every eight or ten days, the total 
number of waterings never exceeding nine m all One bigha 
takes two days to soak thoioughly m the cold weather, and 
four as the hot season approaches. Water applied after the 
petals drop from the flower causes the whole to wither and 
decay. When the plants are six inches high, they are weeded 
and thinned, leaving about a foot and a half betwixt each plant ; 
in three months' they reach maturity, and are then about four 
feet in height if well cultivated. The full-grown seed-pod 
measures three and a half inches vertically, and two and a half 
m horizontal diameter Early m February and March the Ibleed- 
ing process commences Three small lapcet-shaped pieces of 
iron are bound together with cotton, about one-tw T elftk ol an 
inch alone protruding, so that no discretion as to the depth of 
the wound to be inflicted shall be loft to the operator , and 
this is drawn sharply up from the top of the stalk at the base to 
the summit of the pod. Three sets of people are so arranged, 
that each plant is bled all over once every three or four days, 
the bleedings being three or four times repeated on each 
plaut This operation always begins to be performed about 
three or lour o’clock in the afternoon, the hottest part of the 
day. The juice appears almost immediately on the wound 
being inflected, m tbe shape of a thick, gummy milk, which is 
soon thickly covered with a brown pellicle Tbe exudation is 
greatest over-night, when the incisions are washed and kept 
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open by the dew. The opium, thus derived is scraped off 
next morning’ with a blunt iron tool resembling a cleaver 
in miniature. Here the work of adulteration begins — the 
scraper being passed heavily over the seed-pod, so as to carry 
With it a considerable portion of the beard, or pubescence, which 
contaminates the drug and increases its apparent quantity. 
The work of scraping begins at dawn, and must be continued 
till ten o'clock daring this time a workman will collect 7 or 
8 ounces of what is called * chick/* The drug is next thrown 
into an earthen vessel, and covered over or drowned xn linseed 
oil at the rate of two pari® of oil to one of chick, so as to 
prevent evaporation. This is the second praeess'of adultera- 
tion, the ryot desiring to sell the drug as much drenched with 
oil as possible, the retailers at the same time refusing to pur- 
chase that which is thinner than half-dried glue. One acre of 
well culivated ground will yield from 70 to 100 pounds of chick. 
The price of chick varies from 3 to six rupees a pound, so that 
an acre will yield from 200 to 600 rupees' worth of opium at 
one crop. Three pounds of chick will pioduee about two 
pounds of opium, from the third to the fifth of the weight being 
lost m evaporation It now passes into the hands of the 
Bonneah, who prepares it and brings it to market. From 25 
to 50 pounds having been collected is tied up in parcels in 
double bags of sheeting doth, which are suspended from the 
ceding so as to avoid air and light, while the spare linseed oil 
"is allowed to drop through. This operation is completed m a 
weex or ten days, but the bags are allowed to remain for a 
month or six weeks, during which period the last of the oil 
which can be separated comes away, the rest probably absorbs 
oxygen and becomes thicker, as in paint. This process occu- 
pies from April to June or J u]y, when the r*'ins begin. Hie 
bags are next taken down, and their contents carefully emptied 
into large vats from 10 to 15 feet m diameter and six or eight 
inches deep. Here it is mixed together and worked up with 


* f^T chtcfc, a common term in Western India for the sticky juice of 
any plant 
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the hands 5 to -6 hoars, until it has acquired an uniform colour 
and consistence throughout, and become 'tough and capable of 
being formed into masses. This piocess is peculiar to Malwa. 
It is now made up into balls of from 8 to 10 ounces each, these 
being thrown, as formed, into a basket full of the chaff of the 
seed pods. It is next spread on ground previously covered 
with leaves and stalks of the poppy ; here it remains for a 
week or so, when it is turned over and left to consolidate, 
until hard enough to bear packing ; it is ready for weighing 
in October or November, and is then sent to market. It is 
next packed in chests of 1 j 0 cakes, the total cost of the 
manufacture at the place of production being about rupees 14 
per chest.” The greater part of the opium produced in Malwa 
is consumed by opium-eaters Besides linseed oil Malwa opium 
is often adulterated with starch, and .inferior samples with 
some of the substances already mentioned as used to adulterate 
opium m Bengal. 

Description. — China investment or provision opium 
varies m colour according to the amount of pasewTia (q #ffl ) 
present, and the district from which it has been obtained. The 
colour may vary from dark brown to rich dark chestnut ; when 
viewed m thin, layers, it is translucent ; odour rich, agreeable, 
and somewhat fruity , taste hot and bitter If a small portion 
be rubbed between the finger and thumb for a few seconds, it 
draws out mto long threads, and from their number, fineness, 
and tenacity* the Chinese form their first estimate of the value 
of the drug. The Abkari opium, m square cakes, has a very 
mu ch darker colour and less pleasant odour than provision 
opium, its consistence is also greater, and it can with soma 
little difficulty be moulded between the fingers. The medici- 
nal opium occurs as a chocolate coloured finely granular powder 

Malwa opium occurs in round or slightly flattened balls, 
weighing about ten ounces each, arid covered externally with 
some of the chaff from the capsules ; its consistence is a bou t 
the same as that of average Snayrjaa opium ; appearance of 
section homogeneous ; colour dark brown , odour like that of 
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Smyrna opium. Poppy capsules as found in Indian commerce 
are much broken, and appear to have been beaten to extract 
the seeds, the fragments are marked by triple or quadruple 
incisions, usually longitudinal, but sometimes transverse. The 
seeds are reniform, very small, usually white, but sometimes 
grey, a little over one millimetre long. The tecta is composed 
of six-sided scale-hke cells the albumen is oily, and encloses 
a curved embryo composed of two cotyledons and a radicle of 
equal length ; the taste is sweet and oily. 

Poppy oil is of a pale golden colour, inodorous, of agreeable 
flavour and soluble in 25 parts of cold and 6 of boiling alcohol. 
Its. chemical constitution is similar to linseed oil; saponification 
equivalent 290. Its specific gravity is 924 to ’927 at 1 5*5 G. ; 
it solidifies at — 18? C.; does not easily become rancid; the oil 
is present m the seeds to the extent of about 50 per cent., but 
by the native process much less than this is extracted, the yield 
under favourable circumstances amounting to about 14 ozs. 
from 4 lbs of seed. It is used as a substitute for olive oil by the 
Military Medical Establishments, but being a drying oil it is 
not nearly so well suited for medicinal use as the oil of Arachis 
hypogcea. It is also used to adulterate olive oil. 

Microscopic structure — Opium of good quality, macerated in 
glycerine, shows numerous prismatic crystals, some of them 
id tufted bundles , a few large, -refractive globular bodies are 
seen which have a resinous appearance, and here and there 
objects wbidh appear to be starch grains ; the remainder 
consists chiefly of amorphous particles, but mixed with them are 
.some fragmemts-of vegetable tissue (epidermis and fibre from 
the capsules). Of eight kinds of Indian opium examined by 
Fluckiger five contained distinct crystals, two are described as 
not distinctly crystalline,, and of one it is not stated whether it 
was crystalline or not. His sample of Malwa opium must 
have been of inferior quality, as the best shows numerous 
crystals. 

Chemical composition — The alkaloids^ which have been 
separated from opium are Hydrocotarmne, C 52 H 15 . NO 3 , 
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Morphine, 0^ 7 H 1 9 NO 5 , Psendomorphme, C !7 H 19 NO* ; 
Codeme, C* 9 H 21 NO 5 ; Thebame, C 19 H 21 NO 3 , Protopme, 
C 20 H 19 NO 5 ; Laudamne, C 20 H 25 NO*; Codamine, C 2 ° H 25 
NO*; Papaverine, C 2 ° H 21 NO*, Bhoeadine, C 21 H 21 NG 6 ; 
Opiamne. 0 2r H 21 NO 7 ; Mecomdme, C 21 H 23 NO 4 ; Crypto- 
pine, C 21 BE 23 NO 5 , Laudanosme, C 21 H 27 -NO* ; Narcotine 
C 22 H 23 NO 7 , Lanthopine, C 23 H 25 NO 4 ; Narceine, C 23 
H 29 NO 9 ; Grnoscopice, 0 s * H 36 N 2 O 11 . A bitter "principle, 
Meconm, C k0 H 10 O*, is also present in opium, accompanied, 
by Meconic acid, O 7 H* O 7 . 

Porphyrojsm, first described by Merck, occurs m JEast Indian, 
m Smyrna, and probably other opiums. The principle is o£ 
interest, because it has the property of being- reddened by 
hydiochlornp acid, a reaction which has been utilized for m&ny 
years in testing for opium in medico-legal analysis in the 
Bengal Chemical Examiner’s Department. In testing viscera 
for opium the ethereal extract obtained by Stas’s process is 
evaporated iin a porcelain capsule, and the dry residue moistened 
with dilute hydrochloric acid ; on the application of_ a gentle 
heat a red coloration is developed should opium be present. A 
good plan of applying the test is to place on the bottom of the 
capsule containing the dry ether extract, a very small watch 
glass moistened with a few drops of concentrated hydrochloric 
acid, the capsule is then covered with a glass plate ; after stand- 
ing some time a red or violet reddish coloration appears on the 
sides of the capsule should porphyroxin be present. The appli- 
cation of heat is unnecessary when the testis applied in this 
manner* The chemical composition of porphyroxin appears 
to be a matter of some uncertainty , according to O. Hesse it 
is a mixture of several distinct principles. Pedler and Warden 
isolated m 1886 from Bengal opinm a neutral principle inso- 
luble m water, but dissolving m ether, chloroform, benzol, &c , 
and yielding solutions which exhibited a magnificent blue 
fluorescence. The morphine m opium is combined with meconic 

* It is necessary to note that this test is only employed as a conoborative 
one tor the presence of opium 
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acid The nature of these two subs ances was made known by 
Serturner in 1 Bid, wheat fchesame time pointed out the difference 
between raorpma aud narcotme, a substance which had been 
discovered in opium by Berosne -in 1803 and also by S^gum. 
There can be no doubt that these two chemists also obtained 
morphine, bttt failed to distinguish itj from narcottne. Warden 
( Chen, %. News, 38, 140,) has examined, the ash of JBehar -opium. 
It was of a light gtey colour and contained *857 percent, of 
charcoal, which was deducted before calculating the percentage 
composition, which is as follows.- — Fe* O 3 , 1 983; Ca O 7*134 , 
Mg O, 2 310, K 2 O, 37 240, JSV O, 1 700/ SO 3 23 141 , 
P 0 5 , 10 002 , Si O 2 , 15 274. There were also traces of 
alumina, manganese, carbon dioxide and chlorine presents 
The examinations of various kipds of Indian opium con- 
ducted by Dr Bun in Prof. Fliickiger’s laboratory (Phatm. 
Journ., April 24, 1875,) gave the following lesults • — 
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Professor Fluckiger remarks — 

st The process for the estimation of narcotme and morphine 
was that described tn th.&Pkarrruiccgra'pnia, p 59k The extract 
a of the above table is that afforded by means of boi mg ether* 
with which the powdered opium had almost absolutely been 
exhausted by repeating* the treatment* with ether from, about 
twenty to thirfcytim.es The extract remaining after fcheevapq- 
lationof the ethei was boiled with acetic acid, T04 sp^gr This 
12 
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liquid, after tlie acid had been driven off, yielded b, crude 
narcofcme, as a crystalline brownish mass It was washed with 
ether, and then afforded d, purified narcotine Under t tlie 
difference between a and b , representing the amount of waxy 
matter, is calculated It includes also the oily matter, with 
which the Persian opium is impregnated, as well as a little wax 
in the case of sample I. 

Iu exhausting the opium with ether, a' slightly yellowish 
fluid is obtained, which displays a bluish fluorescence, due to 
an unknowjn constituent of the drug. 

Before precipitating the 'morphine, the aqueous solution "was 
concentrated in older to get a smaller volume. 

‘‘It afforded e, the crude, dried morphine, which, after twice 
or three titaes repeated recrystallization, finally furnished f 
purified morphine This purification of moyphme cannot be 
pei formed without a loss of morphine; the real practical 
percentage of that alkaloid may therefoi e more correetly be 
ilsgarded as soinewliat supenoi to the figure f. It would be 
desirable to applj T a process furnishing the exact percentage, 
yet there is, as far as I know, no such method thoioughly 
satisfactory). I have been struck with the veiy large discre- 
pancy, in the Indian opium, of the figuies undei eand f, which, 
I think, is larger than m opium from Asia Midoi. Another 
fact well worth considering is the usually low percentage of 
moiphine of Indian opium, narcotine being frequently piesent 
to a larger amount This has already been pointed out m the 
Phai macographia, page 57 It would appeal, however, that 
this is of no consequence for the Chinese consumption, yet, 
possibly, it will be &o some day if the home production of the 
Cbin'&se fuithei increases Perhaps a more careful preparation 
of the Indian opium would at least prove of importance, not 
so much with regard to the smokers of the drug as to 
the possibility of extracting moi plane fiom Indian opium 
pi ofitablv. It is not needful to point out that this would 
be highly desirable 
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Iu the following table is shown the analysis of samples of 
Patna and Behar provision opium* Malwa opmm 
These analyses are interesting, as they indicate fhe amount of 
extractive obtained by the action of cold and hot water on the 
drag. The amount of extractive as well as the. alkaloidal 
content vanes within narrow limits from year to year. Analyses 
of Bfehar and Patna provision opium* arranged as shown in 
this table, are yearly placed bbfore the merchants at the annual 
inspection of opium, which takes place before the first sale of 
the season — 
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Rpgaidmg the amount of morphia m Malwa opium, accord- 
ing to Dr- Smyttan, foiraeily Opium Inspector, Bombay, the 
best Malwa opmm yields 8 per cent., Fluckiger’s analysis 
gives 14*4 per cent of crude and 6 I pei cent of purified morphia, 
& larger yield than that obtained by Mr Gregory, who only 
found 4*92 per cent. On tbe other hand, while Fluckigei 
found only 4 7 per cent of narcotioe, the Opium Factory 
analysis affords 6 81 per cent. Fluckiger’s anal \ sis of Patna 
garden opium, m which 8 6 percent is given on the content of 
purified morphia, is an exceptional yield of the alkaloid for 

* The analyses of Main a opium and pas^wha ha\e been kmdiy fuimsbec 
Jbv Mi Gregory oi the Benares Agent y 
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Bengal opium Tlie analysed oi paseiuha & le oi special interest 
as indicating the very wide differences which may occui m 
its composition 

Indiam Manufactured Alkaloids — W e have examined mor- 
phia., codeine and narcotme manufactmed at Ghaezrpore 

The morphia hydrochloiate was m white acicular prisms 
of silky lustre and free from odour Dned at 100° C., the 
ciystals lost 12 74 per cent The hydrochloiate is usually 
stated to contain tlnee molecules of water, which would be 
equal to 14 38 per cent The chlonne calculated as H CL 
amounted to 9 42 per cent, the sample \\<is consequently 
deficient m combined acid to the ex tent of *3 per cent The ash 
amounted to 063 per cent By the action of chloroform 812 
percent of extractive was obtained The precise natui e of 
this extractive was not detei mined ; it probably contained a 
trace of moi phia , it was tested specially for n&icotiue with 
uegative results Uueonibmed morphia to the extent of 828 
per cent was detected m the sample 

The codeine was a peifectly white powder, and fiee fiom 
odour. Dned at 100° C id lost 5 16 per cent The ash 
amounted to *056 per cent. . The saturating* power of the 
alkaloid for standard acid corresponded closely with that 
acquired by theory. 

The narcotme was m faintly yellowish crystals* It con- 
tained only a imitate tr ce of ash, and was fie^from morphia * 

The following statistics of opmm-eafcihg at Bala&oie, m 
Oio^a, have been cdllected by Vincent Richards He says — 
“I estimate that about one m every twelve or fourteen of “the 
adult population use the drug ; but I believe the habit is some- 
what increasing , this increase in the consumption of thed*txg 
dates from fchje famine year 1866, and is not the result of a 
growing abuse Of it by mdxvidnal consumers, bufi of & moie 

* According to the late Surg -Major Sheppard, m 1S71 the covt of 
naicotme r»ade Bhazipoie, mending every charge, was* Saunas 11 pies per 
ounce, and the eo^t of moiphia 3 annas per ounce 
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extended use of opium amongst the general population Theie 
can be no doubt that opium-eating wa^ gieatly lesorted to m 
the famine year, because it mitigated the suffeungs arising 
fiom hunger and sickness, and enabled the poor people to 
exist on less food. The number o± opium-eaters examined by 
me was 613, of whom 444 were men and 369 women, of the 
444 men, 29 were between 15 and 25 yeais of age, 87 between 
25 and 35 yeais, 165 between 35 and 45 years, and 163 above 
45 years Thus, by far the greater number weie ovei 35 years 
of age. Of those above 45 years, ?x6 were between 45 and 50 
yeais, 74«between 50 and 60 jears, and 33 above 60 years Of 
the 169 women, 10 were between 15 and 25 ^ears of age, 33 
wete from 25 to 35 years, 47 from 85 to 45 jeais, and 79 were 
above 45 years of age Here, also, the proportion of those 
above 35 yeais us greater. Many weie over 50 yeais of age 
and not a few 60 It must be understood that the ages are 
not given as exact- t they aie, however, approximately correct, 
and arrived at after careful inspection and inquiry. These 
remaiks apply equalh to the following* though the periods 
are not likely to bewery inaccurate, as they embrace suelv a 
number of years Not a few mention the famine y£ai (1866) 
as the tnne^at which they first contracted the habit Of the 
men, 274 aae said to have taken the drug for from 3 to 1C 
yeais* 100 for from 10 to 20 yeai % 43 from 20 to 30 >eaxs, 
and 22 for more than 30 yeais Of the women 104 foi fxom 3 
to *0 years, 43 for from 10 to SO yeais, 14 fiom 20 to 30 
years, and 8 for more than 80 yeais The aveiage ages at 
which the habit was -commenced were ainongst the men from 
20 to 26 years, and amongst the wotneu from 24 to 30 years. 
The majority x>f eaters take their opium twice daily, morning 
and evening, but not a few in the evemug only. Much 
depends upon the dose and whether the person has been long 
addicted to the habit The w-ell-fco-do people mix the diug 
with water and strain before drinking, but poor people 
swallow it just as it is sold by the opium vendor The quantity 
taken varies from 2 grains^ to 45 oi mor^ dailj 7 ; but as 1 shall 
show large doses are quite the exception, especially amongst 
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the poorer classes Of the 444 men, 266 took from 2 to 4 
grains daily, 151 from 4 to 12 grains, 18 from 32 to 16 grains, 
and only 9 moie than 16 grains — average 7 grains* Of the 
169 women 132 took fiom 2 to 4 grams, 33 from 4 to 1,2 
grams, and 4 only from 12 to 16 grains ; not one ‘took more 
than 16 grams— average 5 grains. The dose when large has 
always been gradually increased from the beginning, but it is 
not at all unusual to find, when the dose is small, that there 
has been no increase at all There is not, therefore, that 
craving for increasing doses, which is generally supposed to 
exist, nor do the 5 or 7 grains' as sold by the vendors 
represent the actual amount of pure drug, as tb is not unfre- 
queatly adulterated with catechu and other substances I 
thmk it must be conceded that the foregoing data prove con- 
clusively that excessive use of opium amongst the agricultuial 
classes, and they are the chief consumers m Orissa, is very 
rare indeed, and that its moderate use may be, and is 
indulged m for years without producing any decided or appre- 
ciable ill effects, except perhaps one to which I shall allude 
hereafter, though it is a question whether the fact is not rather 
a blessing from a humanitarian, point of view when we 
consider how prone destructive agents, such as war, r armne, 
and pestilence are to begin their work of destruction imme- 
diately tha inei ease of population proceeds too rapidly ” As 
to the causes which first lead to the use of the drug they may 
be summed up as follows . — Sickness, example, and a belief .m 
its aphrodisiacal powers. The majority are induced to begin 
the habit through disease, such as fever, elephantiasis, dysen- 
tery, colic, iheumafcisjm, aad diairhaea. Some few asserted that, 
they took the drug to enable them the better uo undergo 
Fatigue, and to make long journey > There is one almost 
inevitable result of a prolonged indulgence in opium-eating, 
especially if immodeiate, namely a weakening of the procrea 
feive powers ; m no fewer than 99 cases out qf I2S into winch 
I particularly enquired with a view to ascertaining the fact, 
was this the case , moreover* of the 123 married men, averag 
mg 36 yeais ot age, the average number of children to each 
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was 111 after eleven yeais of married life The average dose 
taken by these men was 14 gr^ pei diem, and the length of 
time they had been addicted to the habit 12 years Opiurn- 
eatmg, at any late iti Balasoie, does not conduce to either* 
ciime or insanity, since the inhabitants are a particularly law- 
abiding iaee, and the msanes are only 0*0069 per cent of the 
^population . — {Indian Medical Gazette , V 1. XLI*, No. 9, 
August 1st, 1877.) Oar experience of opium-eating in India, 
though not supported by statistics, leads u=> to form the same 
opinion as Vincent Richards with rcgaid to the model ate use 
of the drug. We believe that excessive indulgence m it is 
confined to a comparatively small number of people amongst 
the well-to-do and wealthy classes of the community More 
recently (1881), Dr Moore has published Ins expemnce of 
opium-eating in Rajputana, which suppoits strongly Richaids* 
opinion 

Opium and all its alkaloids act almost exclusively on the 
central nervous system, and m mammals especially on the 
bram, the bram symptoms preponderating in- proportion as the 
organ is developed relatively to the other nei ve centres 
When taken m small doses theie’is first a stage of excitement 
of the circulation, as evidenced by the pulse being fuller and 
qmekei, and by the suiface of the skm being warm and flushecL 
During this stage the individual has the power of directing hi& 
energies to any particular object, and the action of the drug 
causes him to do well whatever he wishes to do Thus, if he 
wishes to sleep, and surrounding circumstances be favorable, 
an agreeable languor followed by quiet sleep comes on He 
can be easily aroused from this sl§ep, and after a few houi-s 
the effect passes off, leaving, however, slight headache and 
languor, with dryness of month and slight nausea If on the 
other hand, he wishes to work, he can do this with increased 
energy, or, if he desires to exert the mind, he will find his 
imagination more vivid, his thoughts more brilliant, and his 
power of expression greater ( Chrishson ) With moderate doses 
the stage of excitement is short and is followed by deep sleep, 
from which the person can still be aroused The affer-effects 
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are severe headache, with nausea, funed tongue, and loss c£ 
appetite During the stage of sleep the brain is ailaermc, both 
the aitenes and veins being empty With, large doses the frr*t 
stage is very shoit Sleep rapidly follows, becoming deeper 
and deeper, and passes into coma, from which the patient can no 
longer be aroused The pupils become very much contracted, 
and the pulse ft om slow and full, becomes feeble Finally 
death by asphyxia occurs, the respnation ceasing before the 
heait It may occasionally be preceded by convulsions, 
though this is late. Upon post-mortem examination the 
ordinary appearances of death by asphyxia are found (Laudei 
Bi untun ) 

Although the symptoms which have been narrated aie those 
usually produced by opium, yet m certain individuals the drug 
piovokes quite different phenomena One of the most com* 
mon is an excessive depression following the sleep produced 
by moderate doses The symptoms are a feeling of weakness 
and prostration, often accompanied by chilliness, dull headache, 
and giddiness but especially marked by intexise nausea ami 
frequent vomiting. Ir* some cases this condition of depression 
even leplaces the normal second stage A second and raier 
idiosyncrasy towards opium exists m those persons who arc ren* 
deied by it very delirious, it may be, even wildly so In certain 
cases of opium poisoning, convulsions, eithei partial or complete, 
have occurred amidst the more usual phenomena {$Vood ) In 
childhood opium is badly borne owing to the preponderance of 
the brain over the rest of the body and the lapidj-ty with which 
absorption takes place Habit enables opium-eaters to take 
l^rge quantities without danger to life, and in such persons the 
effects of the diug are very slowly produced, probably owing 
to a torpid condition of the mtestmes induced by the habit 
Lauder Brunton suggests that the morptime of one dose may 
beconveited in the organism into oxydimoipbme and elms 
exert an antagonistic action to the next dose* It has been 
stated that native opium-eaters eat large quantities of sweet- 
meats to counteract the effects of the drug* 
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Persons suffering from great pain will bear very large doses 
of opium •, on the other band, m any disease which interferes 
With excretion opium requires to be given with great caution. 

Of the opium alkaloids morphia is almost purely narcotic. 
Codeine has a feebly narcotic action, but it greatly lessens the 
irritability of the nerves of the viscera, both thoracic and 
abdominal, whence its value in cough and diabetes Narcotine 
is nearly related to codeine in its action, and bas been largely 
used in India as an antipenodic m doses of from 3 to 6 grains. 
Thebaine approaches strychnia m its action and is an active 
poison. 

In connection with the effects of opium on the system, it is 
interesting to note that at the Government Opium Factories 
at Patna and Ghazipore, although men may be immersed above 
their knees for several hours daily m sfemi- liquid opium, as m 
the preparation of lewa, that no symptoms of the action of 
the drug on the system appear to ensue. Again, during the 
manufacture of opium into cakes for the China market, each 
cake-maker has as an assistant a boy of from 6 to 12 years of 
age. By the end of the day’s work these children are literally 
smeared from head to foot with, lewa, and although the special 
intolerance of children to opium is well established cases of 
toxic symptoms ensuing appear to be unknown. In Patna, 
and probably also in the Ghazipore district, there is a belief 
that opium cake-makers are especially exempt from cholera. 
In certain instances the effects of constantly residing at a sudder 
opium factory appear to induce a torpid condition of the liver, 
leading to sub-acute congestion. 

Note on Poppy Petals. — The use of poppy petals m the 
manufacture of the shell-of the provision opium cakes has 
been already referred to ; Mr Scott* states that the annual 
consumption of poppy petals is upwards of 1 6,00b maunds, for 
which supply the entire petals of no less than 4,710,400,000 
flowers are required. During 3 869-70, the sum of £10,28-5 

* “ Manual of Opium Husbandry ” 

13 
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•was spent by Government for the purchase of leaves (made from 
petals) for one Opium Agency The ash yielded by Behar 
poppy petals has been examined by Warden*; after deduction 
of carbonic anhydride, sand and charcoal, its composition was 
as follows: — 

Ferric oxide, 3 86; Alumraic oxide, 1*22; Magnesic 
oxide, 5 60 ; Calcic oxide, 10 72 ; Pbtassic oxide, 41 • 75 • Potas- 
sic chloride, 12*28, Sodic chloride, 1 20 , Sulphuric anhydride, 
3*85; Phosphoric anhydride, 5*61 , Silicic anhydride, 13 86 

The capsules and seeds of *the poppy are prescribed by 
native doctors m diarrhoea , the former retain a small quantity 
of opium From the seeds is made the Sharab-i-kashk6sh of 
the Mahometan physicians f 

The Malwa poppy capsules have been analysed by Lyon, of 
Bombay (1879), who obtained from them *099 per cent, of 
alkaloids soluble m ether, consisting apparently of narcotme, 
*023 per cent, of impure alkaloids soluble m benzol, and 033 
of impure alkaloids soluble in chloroform. No morphia could 
he detected nr them by the ordinary reagents. 

Toxicology . — Opium is chiefly used m India for suicide and 
infanticide. It is a common practice to swallow oil after the 
opium, and this is stated to be done by the most determined 
Buicides, who knowing that an attempt will be made to recover 
them by treatment, have made up their minds to render it 
fruitless The belief is that the oil unites with the opium and 
makes it adhere to the stomach in spite of emetics. Dr. 
Center remarks that it is possible that the oil might act as a 
mild laxative which would carry the poison more raprdly from 
the stomach into the intestines out of the reach of emetics ; 
while its absorption would go on as Well m th'e latter as m the 


* Chemical News, xxxix , No 999 

f Take half a m nun cl of poppy seeds, soak them foe twenty-four hours in 
four maunds of water, then bruise the seeds, replace them m the same water 
and boil down, to one-half, rub on a strainer, and add one maund of sugar to 
the fluid obtained Compare with Srnb Comp 73 



PAPA VEIL A GEAE. 


99 


former. The quantity of oil taken is often enormous. Opium 
is also the favourite poison for infanticide. Generally a small 
quantity is smeared on the nipple and the child allowed to 
suck. For murder opium is rarely used During* the last ten 
years only one case has been observed m Bengal and one in 
the Punjab. 

In Bengal the percentage of poisoning by opium m 1880-81, 
was 35*9 m 270 viscera examined ; in 1881-82, 22*6 in 220 ; 
m 1882-83, 25*0 in ^10 ; in the remaining nine months of 
1883. 19*7 in 126; in 1884, 22*5 in 217; m 1885, 21 3 in 
234 ; m 1886, 19*5 in 266, m 1887, 24 0 m 233. 

In the Punjab the percentage was m 1879, 1*8 in 162 
viscera examined, in 1880, 0 5 m 1*94 ; in 1881, nil m 186 ; m 
1882, 1*9 m 201 , m 1883, rsil in 194 ; m 1884, ml m 200 ; m 
1885, ml m 234 ; m 1886, 0 35 m 2 72 ; m 1887; ml in 228. 

In the North-West Provinces and Oudh it is impossible 
from an examination of the Annual Reports to ascertain the 
number of human visdera examined during any one year, all 
the references being classed as " cases, *’ but for the reasons 
already given, we may assume in the case of opium, that the 
detections were made in human viscera The record shows in 
1879, 18 detections m 156 cases, in 1880, 18 m 173, m 1881, 
18 in 158 ; m 1882, 19 in 156 ; m 1883; 12*9 m 177, in 1884, 
11 2 m 182, m 1885, 16 7 in 186; m 1886, 8*2 m 170, in 
1887, 11 6 in 171 

In the Madras Chemical Examiner’s reports we find under 
the head of "Human Cases,. Class A, Viscera examined,” that 
m 1882 opium was detected in 7 out of 152 cases; m 1883, m 9 
out of 123 cases, m 1884, m 4 out of 85 cases; in 1885, m 6* 
out of 81 cases; in 1886, m 2 out of 84 cases , and m 1887, m 
1 out of 76 cases Under the head of " Suspected Attempts to 
Poison” no detections were made m the articles examined 
m 1882 and 1883, m 1884, one detection was made m 50 
examinations ; m 1885, two m 47 examinations , m 1886, four 
m 47 examinations, and m 1887 none 


* Of these fcv'o ■nere moiphia 
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From the Bombay Chemical Examiner’s reports it appears 
that during the five years ending the 81st of December 1 887, 
the total number of deaths of human beifigs from poison 
reported to his office was 225, of which 66 or 29'3'per oent were 
fiom opium. If, however, we take the ten years ending the 
31st of December 1887, the figures are — Total deaths 467, of 
which 98 or 21 per cent were from opium. The following 
table gives an analysis of the Bombay cases for the last ten 
years — 



j Fatal Cases 

NomFatal Cases, 

Total Cases, 

Childien 

Adulta. 

Total deaths 

Suicide and 
unknown* 

Accident. 

Homicide 

M 

F. 

1878-79 


1 

5 

6 

6 

; 


l l 2 

7 

1879-80 . . 

1 

5 

4 

lO 

8 

2« 



10 

1880-81 . ... 

c 

6 

1 

6 

6 



1 1 

7 

1881-82 *t>v 

* M 

1 3 

6 

9 

9 


* 

l 3 * * * 7 * 9 ; 

10 

1882-83 . 

•m 


1 

1 

1 



l* ! 

2 

1883 

3 

7 

5 

15 

12 

3 a 

4 , 


17 

1884 

1 

8 

5 

9 

8 

1* 

# 


9 

1885 . . 

*•4 

9 

9 

18 

18 

•• 


2® 

20 

1886 . * . , 

2® 

5 

4 

11 

10 


1 

1 

12 

1887.. 

‘ 

7 

6 

13 

13 


... 

Ho 

14 


7 

45 

46 

98 

91 

6 

1 

10 

108 


1 Detected in a paste on the end of an abortion stick 

2 One of these m a child aged 2 years The other a male adult from 
an overdose of Hydrochlorate of Moiphia injected hypodermically 

3 An attempt at suicide 

* In vomit of a man ; supposed to have been administered to him m 
sweetmeat with what motive not stated 

* All three children, one clearly accidental, the other two doubtful 

o Both attempts at suicidevby females. 

7 A boy aged 7 from dnaking Kasumba. 

* In one of these in sweetmeat , in the other opium foi warded for 
identifio&tioij History or case not given 

9 One of these a case of suicide in a girl aged 13 , the other apparently 
a case of homicide of an infant 2 months old. 

Inquor drugged with opium administered by a man to a woman j intent 
doubtful 
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Commence. — Pvrchase by Government. All opium is now 
received by Government on the chollan or pass, 
the assamiwar , which we have noticed above* having k en 
abolished. On receipt at the factory it is submitted to 
examination. 

The points that an Opium Examine keen** befoio him, 
and that intuitively pass through his r'irtd m the physical 
examination of the drug aic — 

(a) consistence* 

(&) colour » 

(c) texture 

( d ) aiuma. 

Each one of the above points gives him some indication as 
to the quality of the drug and its ultimate appraisement* and 
also to its disposal for factory uses. 

Conszstence — By this term we mean the actual percentage of 
solid and non-volatile master m any given sample of the drug, 
if it were subjected to evaporation and reduced to dryness 
at a temperature of 200° Fahr. 

Pure optum being paid for by Government at a fixed rate 
for a certain standard of consistence* and being subject to a 
jp ro rata increase or decrease m price according as it is above 
or below that standard* it will be readily seen that the import- 
ance of arriving at the true consistence of any given parcel of 
the drug stands second to none of the many duties devolving 
on the Opium Examiner. 

By the help of sensitive balances and metallic tables heated 
by steam* accurate results in tha estimation of consistence can 
be relied on, and the mechanical method pursued at the 
present day has already been noticed. Such a delicate opera- 
tion* however, as the assaying ” of opium* (as the estimation 
of the tine consistence by steam tables is termed)* can be 
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applied to a very limited portion of the marry thousand tons of 
the drug that pass through the factories. Every 100 grains 
of the drug, therefore, that is placed on the steam table is a 
representative sample of a large bulk that has been adjudged 
of nearly equal eonsistenee by the remarkable power of hand 
estimation practised at the factories, a power that is gained 
only by years of experience m the examination of the drug. 

It would be difficult therefore — nay impossible — to lay down 
rules for arriving at results that can be satisfactorily obtained 
only by practice. A few guiding principles will,* however, be 
touched on here. 

As a rale the consistence of cpium freshly collected from the 
capsule vanes considerably, according to peculiarities of soil 
and weather, ranging from 30° to 50°, that is, it contains from 
30 to 50 per cent, of solid matter. 

Between the time of collection, and of weighment and 
examination of the drug at the Government scales there is 
generally an interval of from one to even three months, and 
during this period it is within the power of the cultivator so 
to manipulate his drug as to raise it to any -standard of 
spissitude Experience, however, shows that the cultivator 
is not so easily schooled into turning out an article exactly 
suitable to the requirements of our factories, and it is no 
uncommon thing to find in one season two j'ars lying side 
by side, one of which contains opium yielding a clean section 
if cut with a spatula, the other containing a drug so fluid as 
to be poured out of the jar by tilting it over. 

The practical impossibility of guessing with certainty to 
a degree the consistence of any given sample of opium has 
given rise to the “ classes’ 5 of opium now obtaining at the 
twd Agencies. Each class includes in it a range of three 
degrees of consistence, and between the first and the last class 
is included all the opium tha« is ordinarily brought to the 
Government scales 
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The following is the classification table adopted for good 
opium at the two factories at Patna and Ghazapur, together 
with the distinctive mark of each class — 


Class 

i 

Distinctiyel Mask. 

Degrees 
included m 
each Class 

At Patna- j 

i 

At Ghazipnr 

Bashi b&la darawal 

i 

3c 

XXX 

t 

\ 

79, 80, 81 

Bala darawal 

X 

XX 

76, 77, 78 

Darawal * «> • « • 

X 

X 

73, 74, 75 

Awal . . . 

r j 

I 

70, 71, 73 

Duyam . . . 1 

XI 

II 

67, 68, 69 

Siynm . , * 

III 

III 

64, 65, 66 

C haL arum 

- 

IV 

61, 62, 63 

Barium . 


V 

58, 59, 60 

Shishum .« J 

• 

VI 

55, 56, 57 

Haftum . . . . 

i 

VII 

53, 53, 54 


For purposes of district classification the above table answers 
admirably, and it is also adhered to at the factories when, 
re-classifymg by touch the classification of district officers, 
prior to the ultimate appraisement of the opium by the help 
of steam tables During this final classification, however, 
when the object at the factories is to arrive at the tine 
consistence of every parcel of opium, drug of a spissitude 
estimated by touch, to be above the highest or below the 
lowest class is assayed separately on the steam table, and 
its true consistence adjudged 

We have thus seen that there are two methods practised 
at the Agencies for estimating consistence, (a) by steam 
tables, (b) by touch The second is a rough and ready 
method of assigning into one class masses of opium the true 
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average consistence o£ winch is finally settled by the first 
method 

For the determination of consistence which is dependent 
only on the quantity of moisture contained in the drug the 
mode of procedure is a simple one and the results satisfactory 
In practice, however, distuibmg elements are very often 
introduced, and one of these is pasewha- Opium with an 
admixture of pasewha is deceptive to the touch 

In drug free from pctsewha the granular texture appears 
to maintain cohesion between the particles which, as it were, 
support each other and offer a certain amount of resistance 
to pressure In drug with a copious admixture of paseivha 
the granular texture is destroyed by the gradual merging 
of the tears into each other through the medium of the 
tenaceous and shiny pasewha, the cohesion existing is thus 
lessened, but the tenacity of the drug is increased 

Where the bulk of the produce at the factories lies some- 
where intermediate, with regard to the admixture of pasewha 
between the two descriptions of drug given above, tbe sense 
of touch js regulated by wbat comes most in its way. When 
dealing, therefore, with varieties bordering on the two 
extremes of the drug we are apt to go astray, and we are thus 
able to account m a large number of cases for what is known, 
as being “out m parakh ” (judgment). We have thus 
prepared for ourselves an arbitrary and indefinable standard 
of “ touch it is, nevertheless, a standard so generally 
accepted by all examiners of opium in the Agencies that it is 
practically a fixed one, and it is a recognised maxim that 
opium entirely free from pasewha will assay lower than this 
our accepted standard of touch, and that opium with a copious 
admixture of that substance will assay correspondingly higher. 
A good ef parkhia” (examiner) will always, therefore, make 
due allowance for the absence or presence of pasewha m any 
sample of the drag that is being subjected to examination 
for consistence. The remarks made here refer entirely to 
good opium 
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Another disturbing- element m estimating-consistence is heat, 
particularly on drug charged with pasewha. 'Dr ng of this 
character under tne influence of heat, undergoes liquefaction 
to a moderate extent m the process of drying. Opium to be 
examined for consistence by touch, should. mVanably be placed, 
therefore, m shaded and cool verandahs, and the examination 
should be concluded by 9 or 10 o'clbck in the morning, and 
before the sun gets hot * W hen, for want of accommodation, 
jars have to be placed m open yards, their examination should 
invariably be undertakenrfirst, and m the early morning. The 
examination by touch, for consistence, of opium that is lying 
exposed to the sun’s rays m the months of April, May, June 
and July, when all the examination at the factories is con- 
ducted, must always be faulty and conjectural, and should 
never be attempted. 

'Colour . — The natural colour *of the drug runs through 
infinite shades of brown,, from a dull or even bright chestnut 
to a reddish brown, and from a dark mahogany to a blackish 
brown. It even appears black at times when viewed in -bulk. 

These variations are due to causes with which we have no 
concern here, suffice it to say that they are natural, and to a 
practised eye easily discernible as the true colours of opium. 
Age and exposure may darken the colour of the drug but 
cannot alter its characteristics ; and where an alteration 
appears it may be accepted as a sure indication of adulteration 
or sophistication of some sort, although, again, sophistication of 
the drug is possible without any perceptible alteration of 
colour. 

The true -colour of opium is clearly seen when the drug is 
viewed in a very thin Sim ; this is best accomplished by press- 
ing a small portion between two glass slips against the Tight, 
or by rubbing it down with the finger on a white fearthenwaie 
plate. Here it is that we see clearly the various shades of 
chestnut, reddish brown, dark brown on mahogany, but never 
black* When rubbed between the fingers opium displays a 
shming surface and a waxy lustre. 
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The colour of opium is a valuable indication as to its purity 

Texture.-^ Like consistence jand colour tlie drug delivered at 
the " Government Factories may be said to differ, one sample 
from another, m texture. At the two* extreme poles of varia- 
tion there are the distinctly granular, and the perfectly homo- 
geneous, and the bulk of the produce lies, as to texture, some- 
where intermediate between those extremes. 

The prmtary causes of variation, into which our enquiry does 
not extend, arfe undoubtedly due to differences in soil, and to 
conditions of weather obtaining at the timte of collecting the 
dr*ug, they are also due, to some extent, to manipulation of the 
drug after collection. A light-coloured, chestnut or reddish- 
brown variety of the drug, which is free from pasewha, will, as 
a rule, be found to be distinctly granular, while the dark or 
blackish-brown variety, which lias more or less of pasewha m 
its composition, or an excess of moisture. Will on the other 
hand terd to the homogeneous" type. 

Oidinary manipulation, without the aid of sophistication, has 
little effect on texture, but long-continued manipulation will 
affect it materially. The presence of pasewha, again, affects it 
in a very marked degiee, and so does an excess of moisture. 

As already explained under the head <c consistence,^ to the 
presence of pasewha m varying quantities is due the merging, 
more or less, of the tears into each other whereby the granular 
nature of the drug passes by imperceptible gradations to the 
homogeneous. The presence of pasewha also alters the dull 
waxy appearance of the drug to one that is more or less smooth 
and shiny adding to it tenacity, and making it more glutinous. 
Ordinarily, opium, free from pasewha, is moderately ductile, 
but the presence of pasewha, by adding tenacity, increases also 
the ductility of the drug This is seen by drawing out with 
both hands opium of high consistence. If free from pasewha 
it will be found to be ductile to an extent varying accord- 
ing to consistence, with a uniform and minutely gianular 
texture. When there is pasewha present this ductility is 
mcieasod, while the gianular texture is Jess maikod, according 
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to the proportion of pasewJuz present. The drag when $hus 
diawn out breaks with an irregular'fracture; it adheres to the 
fingers, is viscid and of a plastic nature. The texture of the 
drug is also well seen m high consistence opium when a 
section is exposed with a spatula* 

Opium of the lower consistences — below about 66° — being 
m a somewhat fluid state, will not draw out at all but breaks 
off with ragged edges. Its texture is subject to change, under 
the same conditions, as m opium of higher consistences. 

The texture of any given sample of pure drug is alwa 3 T s uni- 
form A practised eye can at once detect any irregularity, 
and where such exists it betrays the presence of a foreign sub- 
stance m the composition of the drug 

Aioma — Chemistry has not -yet isolated the volatile odorous 
principles of opium. Its aroma, however, is peculiar and 
characteristic Some consider it hot unpleasant, while others 
relegate it to the clas& of disagreeable odours In well- 
prepared, fresh drug the aroma is decidedly fruity but it 
varies with age, and is even said to vary somewhat with the 
description of soil on which the plant is grown and* with the 
manure used* 

Careless preoaraticrn of the drug, such as its collection or 
manipulation m. plates not scrupulously dean, or allowing it to 
come m contact with animal substances, such as bladders for 
storing it away m y or keeping it m ill-ventilated and scnofcy 
closets, or shutting it up for security m small, close receptacles, 
will dissipate and destroy the aroma m drug that is otherwise 
intrinsically good, and will even give it an offensive odour. 

The aroma of the drug is one of its chief commercial 
cri tenons, and as such should be carefully guarded by the 
cultivator. To the Opium Examiner- it gives a very important 
indication as to the suitability of the drug for the various 
Factory purposes. It is only by chemical tests that the 
Examiner can be certain that opium that is devoid of aroma* 
or offensive to the smell, although apparently good as to textu»«* 
and colour, has not also a foreign substance m its composition*,. 
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assuming 1 that the foreign substance, if present, has not given 
the clue by its own specific odour Under any circumstances, 
opium deteriorated in its aroma, although it may be otherwise 
pure, should be set aside, and utilised for other than the mam 
Factory puipose, that is, amalgamation with drug intended 
for the central mass of cakes, lerwise there will be risk of 
the detenorated drug tainting a much larger mass of good 
opium. (Gtegory ) 

Export — India exported in d 88G, 121,000 cwts of opium, 
valued at 1,073 lacs of mpees, in 1887, 132,000 cwts , valued 
at 1,108 lacs, m 1888, 126,000 cwts , valued at 1 007 lacs. 

PAPAVER RHCEAS , Linn 

Fig. — Eng Bot. 045, Bentl and Trztn., t 19 Corn 

Poppy (Eng ), Coquelicot (Fr ) 

Hab. — A weed of cultivation. The capsules. 

Vernacular, — Jangli-mudrika (Bomb.), Laid (Guz., Hxnd.). 

History, Uses, &C . — There is little to be found in 
Indian works about this poppy. It is the poids of Theophrastus 
and. probably the M Kt * v P° As of Dioscondes * The Khash- 
khash-i-Mansur of the Arabs and Persians may possibly be 
the same plant , it is described by them as hairy, leaves much 
divided* capsules sniiall, called Mansur, because it sheds its 
petals very quickly In Giizeraband Northern India P. Rhoeas 
is grown m gardens, and is called Laid by the Mahometans, 
who suppose it to be the Lala of the Persian poets. The name 
Mudnka given tb the capsules means * f stamped with the 
Mudra or Seal, which is used by Hindus after bathing, and 
which resemtu.es the capsule in shape. This seal is impressed 
upon the forehead, hoth temples, both breasts, both shoulders 
and the pit of the stomach ; that used by the -followers of 
Vishnia is inscribed with the words. “ 8hr% Narayen , w and is 
dipped ha Gopichandan, a kind of white clay, and that .used by 
the followers of Shiva hears the word “ R-am&s Shevaya V* 

* Theopb. Hist Plant ix IS ; Dios, iv 62. Phny also mentions tfte 
Hbceas or wild poppy, 20, 77 , 21, 94. 
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and is dipped in Bhasam (ashes oi cowdung). Some of the 
Swamis, or religious teachers, use a red-hot Mudra to stamp 
their disciples with. The milky juice of the capsules has a 
narcotic odour, and slightly sedative properties. Theophrastus 
says that the herb has the taste of wild endive, and Fee remarks 
that the peasants of Treves eat the leaves when young 

Description — The capsules are distinguished by their 
smooth globular form, those of P. dubium being twice as long 
as broad, and those of P hybridum being bristly 

Chemical composition . — Hesse has obtained from the milky 
juice a colourless ciystallizable substance, Rhoeadme, U 21 H 21 
NO 6 , of weak alkaline reaction It is tasteless, not poisonous, 
neaily insoluble in water, alcohol, ether, chloroform, benzol or 
aqueous ammonia, but soluble in weak acids ; its solution in 
dilute sulphuric or hydrochloric acid acquires, after a time, a 
splendid red colour, destroyed by an alkali, but reappearing on 
addition of an acid. Owing to a statement made by Selun that 
the capsules contain an alkaloid similar to morphia, Hesse has 
again examined them. He says: — "The juice collected m the 
morning under a telouded sky gave 35 per cent, of dried 
residue at 100°. The milky juice is at first mostly white ; 
sometimes citron yellow ; ferric chloride produces with it a 
deep red colour, which probably indicates the presence of 
meeomc acid 4’4 grammes of dry residue gave no trace of 
morphia, or of a similar alkaloid, 0 090 gramme gave equal to 2T 
per cent, of Rhoeadme, and traces of another alkaloid. Rhoeadme 
is tiot cploured by ferric chloride, but resembles morphia m 
being almost insoluble in ether. ” ( Liebig , annalen d. chemie, 

Vol. cUcxxv , p 329.) Attheld, working on a large quantity of 
material, and by three different processes, failed to detect a trace 
of morphia in the petals. ( Pharm . Journ (3), Vol. 4, p. 290 ) 

ARGEMONE MEXICANA, Linn . 

Fig. — Bot Mag, t 243; Wight , III. ii., t 11. Gamboge 
Thistle, Mexican Poppy ( Eng ), Pavot <5pmeux, Chardon 
bemt ( Fr ). 
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Hab. — - America. Natuialized m India The juice of fresh 
plant, and oil erf the seeds 

Vet nacular. — Bharbhand, Kutaila or Kutila {Hind), Shial- 
kanti [Beng ), Datturi {Can.), Birama-dandu {Tam.), Bramha- 
dandi-chettu (Tel.), Damn {Mar ). 

History, Uses, &C. — This is an American plant which 
has now run wild all over India, it may easily be known by its 
glaucous pnckly thistle-like leaves, bright yellow flowers and 
yellow milky juice. The latter is used by the natives as an 
application to ulceis, and in combination with the juico of 
Aristolochia btacteata is given internally in syphilis and 
■gonorrhoea {Hove, Tout s m 1 787-88 , Bomb Govt. Records No 
16, New Seties ) In the Goncan the juico with milk is given 
in leprosy The seeds and seed oil have been used by 
European physicians in India, and there has been much 
diffoience of opinion regarding their properties, some consider- 
ing them inert, and others asserting that the oil in doses of from 
80 to GO minims is a valuable remedy m dysenteiy and other 
affections of the intestinal canal The evidence collected m India 
for the preparation of the Indian Pharmacopoeia strongly supports 
the lattei opinion , our experience is also in favour of it , and 
Chaubonmer, who examined the Oil m 1868, foundpt aperient in 
small doses . possibly those who have used the oil unsuccess- 
fully purchased it in the bazaar, and were supplied with 
a mixed article , no bazaar-made oila can be relied upon 
Further experiments with the oil fully confirm this opmio"n 
Fluckiger found 4 to 5 grammes to have a mild purgative effect 
The smallness of the dose required to produce an aperient 
action, and the absence of any disagreeable taste, will probably 
lead to a more extended use of it as a substitute for castor-oil. 
An extract made from the whole plant has been foupd to have 
an aperient action, and the milky juice to promote the healing 
of indolent ulcers. We have not noticed any bad effects from 
its application to the eyes. Its use as an external application 
to the eyelids in conjunctivitis was probably introduced into 
this country with the plant by the Portuguese, who appear to 
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have .adopted it in Brazil as a substitute for the Argemone of 
the Greeks and Romans (Papaver Argemone } which was used, 
for that purpose.* 

For a similar account of the properties of this plant, as 
observed m the West Indies by Hamilton, see Pharmaceutical 
Journal [ 1 . 3 , Vol. IV., p. 167. 

Pouppe Desportes of St. Domingo describes the fresh seeds 
as emetic and slightly narcotic ; he states that the oil obtained 
from them is used to relieve pain m dry colic. 

Description — The capsules are f to 1£ inch long, terete, 
bristly, elliptic or oblong, and contain a number of daik biown 
rugose seeds, rather larger than black mustard The oil has 
a bland nutty flavour; when first expressed it is elieny 
coloured, but becomes, after having been kept tor some time, 
reddish brown. 

Chemical composition — — The extract of the whole plant was 
examined by Haines (1863), who was unable to find any 
alkaloid in it Ckpabonnier (1868) found a small quantity 
of morphia (?) in the leaves and capsules. The seeds contain 
in one hundied parts, 36 of oil, 49 of carbohydrates and 
albumen, 9 of moisture, and 6 of ash. The oil is of a light 
orange yellow colour and is almost tasteless, it has a specific 
gravity of about *920, and remains clear at- — 8°0., it dries 
slowly to a firm jelly, gaming during the process over 8 pei 
cent, of its weight, and then ceases to give the red colour with 
nitric acid; it is only very slightly soluble m alcohol. The 
insoluble fatty acids amount to 90 per cent ,■ and melt at 22° C . 
O Frolich (1871) obtained from the oil a pretty haid soda soap, 
and found in the soap liquor, butyric, valerianic, acetic, and a 
little benzoie acid. According to Fluckiger (1871) the oil 
has the specific gravity of *919 at 16 5 C, remains clear at 
— *6 C., dries slowly and incompletely, and is not soluble m 
6 volumes of 90 per cent alc.ohel, as stated by Charbonmer. 
Dragendorff has found that the seeds contain an alkaloid 


* Dios, fi , 168, 169. Apul Platomcus fie Yu Herb 32. 
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which can be isolated m precisely the same way as morphia, 
and which agrees with it m all important; leactions. As the 
alkaloid occurs in. a very small amount, a sufficient quantity 
hnj( never been prepared for ultimate analysis. The ash of 
the seeds is largely composed of alkaline phosphates and 
sulphates. 

Toxicology. — In 3878, a case occurred m Bombay m which 
a number of people suffered from vomiting and purging after 
using sweet oil which had been adulterated with Argemone 
01 L The adulteration may be detected by the rich orange red 
colour developed when strong nitric acid is added to the oil 
or to mixtures containing it. In the same year samples of oil 
were received by the Punjab Chemical Analyser from Am ritsar, 
Simla and other towns which were said to possess irritant 
properties, causing purging and vomiting The oil was stated 
to have been imported from the N -W. Provinces and to have 
been made from Siy61-k£nta ( Argemone mextcana) . 

Commerce. — Occasionally large parcels of the seed are 
offered for sale, but they are not easily placed, as the oil bums 
with a very smoky flame. 


MECONOPSIS WALLICHII, Hook. 

Fig. — Bot. Hag. } t. 4668. 

Hab. — Temperate Himalaya. 

Description. — Meconopsis aculeata, Boyle , III. 67, t. 15; 
Hook. Bot. Mag , t. 5456, and M. nepalensis , Pc., are reputed 
to be narcotic, but as O’Shaughnessy gave a drachm of the 
alcoholic extract of the former plant to a dog without producing 
any effect, it cannot have very active properties. If. Wallich 
has been examined by us ; it is a large herbaceous plant with 
tapering roots 6 inches long or more, sometimes bifurcated, 
1^ inch or more m diameter, nearly smooth below, but at the 
upper pait veiy scaly iiom the remains of leaves lound the ongui 
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of the flower stem, which is about ] mch m diameter and 
hollow , between the scales aie stiff yellow bristles. The root? 
i-s brown externally, internally white, soft and spongy, with a 
large central pith. Odour somewhat musky. 

Chemzcal composition — The root dried by exposure to air, 
and reduced to a fine powder, lost 8 per cent of moisture 
at 100° C The ash amounted to 12 7 per cent./ and contained 
a maiked amount of manganese. The alkalinity calculated 
as KHOj after separation of lime, was equal to 8 6 per cent 
Digested with light petroleum ether *48 per cent, of a pale 
yellow, viscid, transparent, odourless extract was obtained. 
With the exception of a few white flocks the extract was 
soluble m absolute alcohol On spontaneous evaporation, 
sinning lammse separated, which under the microscope consisted 
of rhombic plates and needles: oil globules were also visible. 
The alcoholic solution of the extract was strongly acid. The 
amount of crystalline matter was too small to admit of the 
nature of the fat acid being determined After exhaustion 
with light petroleum ethei, the powder was dried by exposure to 
an , and then digested with ether On evaporating off the ether* 
*41 per cent of a flagrant, soft, indistinctly crystalline residue 
was left The extract was heated with dilute hydrochloric 
acid, and the soft, yellow, insoluble residue separated by 
filtration. The acid solution was rendered alkaline with 
ammonia, and then agitated with ether On separation of 
the ether only a minute trace of residue was left, which did 
not respond to alkaloidai reagents The yellow residue 
insoluble in H Cl was treated with ammonia, and the turbid 
mixture agitated with ether. The ether left on evaporation 
a yellow, soft, non- crystalline residue, without taste or odour ; 
which had the properties of a neutral resin The aqueous 
alkaline solution after the separation of the ether, yielded 
yellow flocks when treated with dilute acids, which wei© 
re-dissolved by alkalies . this principle had the properties of 
a resin acid. The fragrant odour of the ethereal extract was 
probably due to a trace of benzoic acid, 
is 
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After treatment with ether the powder was again dried* 
and then digested with absolute alcohol. The alcoholic solu- 
tion was of a pale greenish colour*^and possessed* a marked 
greenish-yellow fluorescence * examined spectroscopically no 
absorption bands were visible. On evaporation* the alcoholic 
solution yielded 1 07 per cent, of extractive* yellow in colour, 
and possessing a somewhat fragrant odour. The extract was 
partly soluble m water. The aqueous solution did not possess 
any particular taste ; it yielded slight precipitates with alka- 
loidal reagents, with feme chloride no coloration was pro- 
duced On evaporation and ignition a trace of ash was left* 
possessing an alkaline reaction The portion of the alcoholic 
extract insoluble m water, dissolved m alcohol* yielding a 
greenish solution* with acid reaction* and greenish-yellow 
fluorescence. The powder* after treatment with alcohol* yielded 
12 6 per cent, of extractive to cold water. The aqueous 
solution was yellowish-brown in coloui * alkaline m reaction ; 
it afforded no coloration with ferric chloride * it slightly 
reduced an alkaline solution of copper on boiling 
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FU MARIA OFFICINALIS, Linn. 

Fig.— Eng. JBot. 3 589 Common Fumitory (Fng )* Fume- 

terr© officinale (Fr.;. 

Hab — Persia* a weed of cultivation 

Vernacular . — SMhfcerah (Pers.% Pitpapra Shahtera (Rind * 
Beng.y Bomb*). 

History* Uses, &C. — The Pitpapra imported from 
Persia does not appear to be Fziman a jparviflora^ as it has a 
smooth fruit without a double pit at the apex * it is doubtless 
F* officinalis Several species of Fumitory have long been 
used medicinally* and were highly esteemed by the Greeks 
and Romans on account of their diuretic and alterative 
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properties. Dioscorides calls the plant Kdpnos,* and Pliny 
derives the name Fumaria from Fumus, smoke, with the 
explanation that the plant irritates the eyes like smoke ; it 
has also been called Fumus tei rce with reference to the colour 
of the foliage, or its smell Fumitory does not appear to 
have been, mentioned by the early Sanskrit writers. The 
Arabians and Persians probably derived their knowledge of it 
from the Greeks, as they hold the same high estimate of its 
properties. In the Makhzan-el-Adwiya two vaneties are 
mentioned, one with violet-coloured flowers, and a large kind 
with white flowers , it is described as diuretic and alterative, 
removing hepatic obstructions, aperient and expelfant of the 
humors, but more especially of atrabihs ; two Greek names are 
given, KCasusi and Kafnus , the Arabic names are Baklat- 
el-malik, and Shahteraj, a corruption from the Persian 
Shahtereh. In India the drug is still highly esteemed by the 
Mahometans. Jaequemont on Jtns journey from Calcutta to 
Delhi observed Fumitory growing abundantly in. wheat fields 
near Chifctpor and m the Punjab. He describes it as very near 
to, if not F officinalis. It was probably F.paiviflora. which 
is used id Northern India as Fumitory. 

For a European account of the properties and uses of Fumi- 
tory, Handschuch “ De planfis Fumariacels,’ , may be con- 
sulted. Fumitory is laxative and diuretic , it is beneficial m 
dyspepsia depending upon torpidity of the intestines and in 
scrofulous skin affections. Dose — 2 ounces of the dee'ociion 
(1 ounce to 1 pint) three times a day. 

Description. — The dry plant is generally much broken 
up , mixed with it are many nearly globular, smooth, mdehxscenc 
capsules, the size of a large pin's head and umbilicate at the 
top , seed single, dark brown, crested, , with a depression on 
one side , odour hardly any ; taste bitter, slightly acrid and 
astringent. 

* Dios 4,105 Phn 25, 98, 99 Sibthorp tefers the icanvas of Dios- 
corides to F pat riflora, Lam , a plant with white flow ersj probably both 
were used 
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Chemical composition. — Fumitory contains — 1st, Fumaric 
acid, C*H 1 ' 0 % , an acid isomeric with maleic acid, differing 
fiom malic acid by containing 1 at. less of water, and from 
succinic acid by containing 2 at. less of hydiogen, it exists 
ready formed in several other plants, viz , Corydahs hulbosa. 
Glam mm flairnm. Lichen islandict s, and Boletus pseudo- 
ignai ius ; it is pioduced by the dehydration of malic acid, 
by molecular transformation of maleic acid, namely, when that 
acid is heated with hydnodic or hydrobronnc acid [KeLule, 
Ann ch. Thar., Suppl n , 85), and according to Multliauseu 
(Ann ch Thai cx , 1 71), is found among the products of the. 
oxidation of protein compounds by nitro-munatic acid. ( Watts 1 
Diet, of Chemistry.) 

2nd, Fnmarme, an organic base first observed by Peschier 
(heb'ig, Oigamsihe chnnie, p. 633), and moie fully examined 
by Hannon (/ Chem. Med [3], VIII, 705). The plant' 
gathered while m full flower, contains from 5 to 6 per cent, of 
this base, to which it appears to owe its specific physiological 
action Fnmanne is separated from its salts by caustic 
alkalies or their carbonates m the form of a curdy precipitate ; 
it may be obtained in the crystalline form by spontaneous 
evaporation of its hot alcoholic solution, but not by evapora- 
tion with the aid of heat, the salts have a bitter taste. 
(Waits 1 Dxct. of Chemistry.) According to Preuss, fumarme 
crystallizes m n regular 6-sided, monoclimc prisms, soluble m 
alcohol, chloroform, benzol, carbon bisulphide, and amyl- 
alcohol, sparingly soluble m water, insoluble m ether , its 
composition has not been determined 

Commerce. — The drug is imported from Persia under the 
name of Shahterah. "Value, about Rs. 4 per Surat maund of 
37$ lbs. 

The medicinal plants of minor importance belonging to the 
Fumanacese are — 

Hypecoum procumbens, Innn , Sc7i/L Han. 1 , t 27,, 
found in Sind, Afghanistan, and the Punjab salt range It 
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appears to be tbe w rjK&ov of Dioseoi ides, and Hvpeconm of 
Pliny, now known as Cumin cornu or Horned cummin, and 
like fumitory, a weed of cultivation. 

Corydalis Govaniana, Wall , Hoyle 111., t. 1C, f. 2, a 
plant of the Western Himalaya, has a yellow juice which is 
employed medicinally in the treatment of eye diseases like 
Mamiran. (Aitchison, Journ. Linn. Sor. 19, p. 145 ) The 
chemical composition of these plants closely resembles tli it of 
Fumana. They have been used as alteratives, but are of little 
importance. 

CKUCIFER® 

ANASTATIC^ HIEROCHUNTINA, Linn. 

Fig. — Jac. Vmd. 1, t 58. Bose of Jericho ( Eng ), Rose de 
Jericho (' Fr .). 

H ab . Syria . 

Vernacular — Kaf Maryam, Kaf Ayesha (Arab.), Garbba 
phul (Hind., Quz.). 

History, Uses. &C. — This is a small annual plant 
growing - in sandy wastes in Syria, aud is supposed to -be tbe 
Gurgal, rolling thing, or wheel of Isaiah. There is a tradition 
that the plant expanded at tbe birth of the Saviour 
Mahometan writers have appropriated this tradition m favour 
of Ayesha, the favourite wife of the Ptophet and mother of 
the Faithful ; the opening of the plant when wetted being 
considered symbolical of the opening of the womb m child- 
birth. The branches of Anastatica when m flower, spread out 
rigidly upon the ground, but when the seed ripens they curl 
up and form a round ball , this, when placed in water, 
expands, and the pods aftei a time open and discharge their 
seeds , the property of expansion when moist, and closure 
when dry, is letamed for years. There can be little doubt 
that the dried plant was fiifet mtiodueed into India bj the 
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Mahometans ; it is kept in all druggists’ shops, and is pre- 
scribed m difficult labour, being placed m water until it 
expands, when the water is administered to the patient. 
This plant has been supposed by some to be the seed-bearing 
Amomam of Dioseprides. (See Pnmulacece.) 

Description. — Stem short and woody, branched m a 
corymbose manner at -the top , leaves obovate, the lower ones 
entire, the upper remotely topthed , flowers small, yellowish 
white, forming spikes along the branches, the fruit is a short 
pouch with a strong curved beak, and two ear-like projections 
on each side, it is divided into four cells, each cell containing 
a yellow concavo-convex: seed. The whole plant is tomentose, 
and has hardly any taste ; as seen in the shops, it presents the 
appearance of a little ball of wicker work about tlie size of a 
large egg at'the top of tbe unbrancbed part of the stem 

Commerce . — It is imported from Syria by way of the Persian 
Gulf. 

LEPI-DIUM IBERIS, Linn . 

Fig .■—-Lob Ic ,f 223. Peppergrass or Pepperwort (Eng.), 
Passciage iberide (Ft.). 

Hab. — Southern Europe to Siberia. Tbe seeds. 

Vernacular — Towdri ( Pars .). 

History, Uses, &C. — These seeds are impoited from 
Persia. In some English books upon Indian Materia Medica 
they are attributed to Maloa -iylvestris , m others to Chetranthus 
Cheit i ; neither of these suppositions can be correct, as the 
parcels of seed, when they arrive m Bombay* contain corymbs 
of small pods, much like those of common Candytuft. Ibn 
Sms mconectly quoting Dioscorides, describes Tozen 

as a plant like Farasiyun ( rr pdaiov ) with black seeds (See 
Fui asvjvn ) Mir Muhammad Husam gives the following 
account of Towdil — “ A Peisian name, m Greek Arusiman,* 
in Aiabie Bazr-el-klnjm-khum, Bazr-el-hawah, and Kasisa ; at 

* epva.fi. ov ot I)ios n, gen ei ally consideied to be Sisymbrium officinale 
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Ispahan it is called Kaddma, m Barman M&rdarakhfc, at 
Tabriz, Darina. The plant has long leaves, without stalks ; 
the branches are red, stiff and aFmed with a few prickles ; the 
seed is m a small pod arid of .the shape of a lentil, but much 
smaller ; there are three varieties — red, yellow, and white; the 
latter is the largest TowdrI is hot m the second degree, and 
moist m the first some say dry. Properties aphrodisiac, fat- 
tening the body, and purifying the blood . 99 The drag is in 
general use for the abovementioned properties, which are 
attubuted by the natives to most of the cruciferous seeds. 
Some of the Towdil seed is doubtless the produce of 
Tjepidium Ibens , Larin , a plant whose habitat extends from. 
Southern Europe to Siberia. This plant was known to the 
ancients and employed as a rubefacient m rheumatism 9 &c. ; 
the seeds taken internally were prescribed m bronchitis and 
diopsy * According to Plmy they were first used by Darno- 
crates Corre and JLejamne state that h Ibei is is called Cresson 
de Savane m the Antilles, and is considered to have all the 
properties of water cress 

A tea made from L . rvderale is used m Russia in intermittent 
fevers A rare pepperwort found m some seaside places m 
Britain. 

Description.' — All three kinds are similar in shape to the 
seeds of Candytuft, the so-called white variety is only somewhat 
paler than the red, a brown-coloured sort is sometimes met 
with under the name of Black TowdnV* When soaked m 
water the seeds become thickly coated with mncilage. 

Chemical compos%t / ion — Leroux (1887) obtained from the 
flowering tops and seeds of Lepidzum Ibei%$ an amorphous 
bitter principle which he named Lepidxn The plant also 
yields a sulphuretted volatile oil. 

Commeice . — It is imported from Persia Value, Red, 3^ 
annas per lb , White, 5 annas per lb 

* % Xc 7 riblov Dios n 165 l&rjpls said by Paulus iEs^meta m his Third Book 
to be same as Xen-tStov See also PUn 25,49, App fleib 20 Sibthorp 
lefers XcttiSiop to Jb latifohum, Li , and l$r}p\s to Ij t/ramimfohum , b We 
nay conclude that several species were used 
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Dr. Stewart states that m the Punjab and Sind Matthtola 
incnna, R Br , * is grown for its seeds, which constitute one 
of the several kinds of “ Todri.” In short this Persian name 
appears to have much the same meaning as the Aewcotov of the- 
Greeks, being applied loosely to several Spring flowers. (See 
remarks on CheirantJins Cheiti.) 

UEPIDIUM SATIVUM, Lxnn. 

Fig. — Wight, IIU ii ,12 Smtth , Ft. Qr., t. 616. Common 
Cress (Eng ), Cresson (Fr.). 

Hab — Cultivated in all countries The seeds. 

Vernacular. — Hurf, Halim, Chansar { Hind ), Assalia, (Guz.), 
Ahah va (Mar.'), Ah-virai (Tam.), Adeh (Tel) 

History, Uses, &C. — The common cress is generally 
supposed to be a native of Persia, from which country it was 
probably introduced at an early date into India. The seeds 
are called Chandrasura in Sanskrit works, and are described 
as tonic and alterative, water, thickened with the mucilage 
which they give out, is recommended m the Bhavaprakasa as 
a remedy for hiccup. The confection or Babarl containing 
ghi and sugar is used as a restorative tonic, and the seeds are 
added to purgatives The Mahometan writers identify cress 
with the Kap^a/cav of the Greeks,-}- and give Hab-el-rash&d as the 
Arabic name for the seeds, which they consider to be hot and 
dry in the third degree, "and to have aphrodisiac and diuretic 
properties ; they recommend them for the d.spersion of certain 
chronic enlargements of the spleen, Ac., and as an alterative 
in various diseased conditions supposed to be produced bv 
cold humours. 

Chemical composition. — The herb and seeds of L. sativum 
bruised and, tnaceratted and distilled with steam, yield a-volatile 
aromatic oil which does not separate spontaneously from the 

* Purple Gillyflower Eng Bot , 1936 Quarantame ( Fr ) 
f Dios n 144 , Nasturtium of Pliny, 19, 44 , 20, 5<J , Thfeoph H P. I. 
19, vu 1,4, 6. 
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watery distillate, bbt may be extracted' therefrom by agitation, 
with benzene. Three-fourths of the crude product boiled at 
226 Sr°, exhibited the composition of pure a-toJLuonitril, pbenyl- 
acef-o-nitml, or phenyl-methyl cyanide,.. C 6 H 5 CH* ON, and 
when heated to 200° for a short time with hydrochloric acid, 
yielded phenyl-acetic acid. The same composition is exhibited 
by the volatile oih of Trojpceblum maj as . Nasturtium officinale 
yields by similar treatment aJa oil which may be separated. from 
the watery distillate by agitation with light petroleum ether, 
this solvent being afterwards evaporated off m a' paraffin bath 
at 140° By fractional distillation of the remaining liquid, an 
oil was obtained, boiling at .263 5° (261° corr.), and having 
a specific gravity of 1 0014 at 18° This oil was found 
by analysis to have the. composition of pbenyl-propionitnl, 
C^H 5 CJEI 2 CH 2 CNj and on fusing it with potash, decomposing- 
theresultmgpotassium salt with by drochloric acid, and extract- 
ing with ether, phenyl-propionic acid was obtained m long 
needles melting at 47°. ( Hofmann ) 

The tatty oil of Cress seeds is described by Schubler as of. 
a brownish yellow colour, sp. gr. 0 ‘924 , it thickens and, 
becomes turbid at 6° to 10°, and congeals at 15° to a yellow 
mass It has a peculiar smell and taste, and dries slowly. 

Gommerce . — Cress seeds are imported mfQ Bombay from 
Persia under the name of Assaha. Value, Us- 3J per maund 
of 87$ lbs. 


SISYMBRIUM IRIO, Linn 

Fi£.- — Eng Bot 1631; Retch., Ic. FI Germ ,t 75, f 44 
Hedge Mustard, London Rocket ( Eng ), Herbe aux Chantres, 
Tortelle (Fi ) 

Hab. — Northern India, Persia, Europe. The. seeds. 

. Vernacular. — -Kbubkalan (Hind*), Kh&kshf ( Pers. } Bomb )., 
Ran-tikhl ( Mar ) 

History, Uses, &C. — There is no notice of this drug 
an the Hindu Materia Medica ; it appears to have been mtro- 
46 



122 


CRUCIFEUM 


-duced into the country by the Mahometans as a substitute for 
S officinale, \heepvcripov of Dioseondes,* and the Ino of Pimy, 1 " 
which is reputed to be good for asthma, hoarseness, or any 
debility of the throat or vocal organs, as also to promote 
expectoration In India the seeds are much used m restorative 
and fattening confections B. Ino was once common about 
London, and was called London Rocket, it covered the ground 
in the spring after the great fire of London, and Hallen records 
that B. officinale springs up wherever houses have been burnt. 
It is a comtnon weed m Persia, and is known by various names 
in different parts of the country, e.g , in Pars, ShafteiaJc , 
Ekhorasan, III talks hi , Tabriz, Surdan ; Turkistan, Shuvaran , 
Mazenderan, Shalupnbi. In Aiabic it is called Khubah 
Medicinally it is thought to be expectorant, stimulant and 
restorative; it is also used externally as a stimulating poultice , 
a large quantity is imported, as it is m constant demand among 
the Mahometans of India. The plant also grows m Northern 
India- 

Description. — Kh£kshi is a small red oblong seed about 1 - 2 -Oth 
>f an inch long, one surface is convex, the other grooved, the 
jroove ending in a notch , when placed in water it becomes 
mated with a transparent mucilage 5 the cotyledons are yellow 
ind oily* The seed turns rancid if kept for any time ; it has >a 
lor. flavour like mustard. 

Commerce. — It is ^mp<3tted frOm. Persia. V alue, ~ Rs . 5 per 
Surat maund of 37^ tbs-. 

BRASSICA NIGRA, Koch. 

Fig. — Bentley tend, Trim, t. 22. Black mustard {Eng.), 
Moutarde noire (Fr The seeds. 

BRASSICA CAMPESTRIS, Linn . 

Fig. — Eng. -Bop. 2146. Rape {Eng ), Navette* '^avette 
(Fr). The seeds aSnd oil t 
* Dios. 2, 147, Theoptu* H P. vm 7 

1" Phn 18,22, 22,75 Sibthorp refeis epvtripov to S pblycerattum. It ; 
probably morp than one species was used under this name. 
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BRASSICA JUNCEA, H f and T. 

Fig. — Jacj Vind., t. 171. Indian mustard (Eng ), 

Moutarde rouge ( Fr ) Tie seeds 

Hab. — Cultivated universally 

Vei nacular — B. campestrxs, Surson (Hind.), Sherus (Mar.), 
Sarasava (Gvz.), Sasave (Can.). O bier varieties, Rax (Hind. f 
Guz.), Kadugu ( Tam ), Avelu (Tel.), Mohari (Mai.). 

History, U ses, &c. One of fie Sanskrit names for mus- 

taid is Asun or ff tie sorceress/ 5 because -witches are detected 
by means of mustard oil. By lamplight several cups are filled 
with water and the oil dropped m, each cup hears the name of 
one of the suspected women m the village, and if during the 
ceremony they observe that the oil takes the form of a woman 
m any of the cups, they conclude that the person whose name is 
on that cup is a witch Mustard is also symbolic of fecundity , 
m the story of Gul-i-Bakawli, the nymph Bakawli is born 
again of a peasant woman who had eateD mustard oil extracted 
from-seed grown upon the site of her disappearance. Mustard 
is mentioned by Greek writers as vairv and a-anjin, and appears to 
have been used by them as a medicine.* There is reason 
to suppose that the Romans used it as a condiment and 
medicine. Of Pliny 19, 54 and 20, 87, who mentions three 
varieties. Pee identifies the slender-stemmed mustard of that 
writer with the Stnapis alba of Linnseu-^, the mustard mentioned 
as having the leaves of rape he considers to be the Stnapis 
i mgra , and that with the leaf of the rocket, the 3 inapis 
erucotdes of Linnseus. Sanskrit write’ s call mustard seeds 
Sarshapa and notice two kinds, ^ldhartha or white mustard 
(E campesti-ts), and rajika or brown mustard (probably B.juncea). 
The first kind is almost exclusively used for the production 
of the expressed- oil,.* while the brown or black mustards aie 
prefen ed on account of their greater pungency as rubefacients 
and- .for internal administration. The expressed oil of mustard 

* x> 10s 2, 143. ~ ~ ’ ~~ 

f Colza and Careel oil of commerce. 
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is largely used as an article of diet, and when applied to the 
skm is considered to keep it soft, cool, and clean, and to 
promote the growth of hair. In Bengal it is much used 
by males for rubbing o vet the body before bathing, females 
always using coeoanut oil, either plain or perfumed, for the 
Same purpose- -Internally the Hindus use mustard com- 
bined with other stimulants m dyspepsia and as an emetic , 
externally they use it m much the same way as we do m 
Europe, but with the addition of other drugs, most of them of 
doubtful efficacy. In the Concan the whole seeds, moistened 
m warm water and sprinkled with lime, are given as a remedy 
for dyspepsia. In the Makhzan-el-Adwiya three kinds of 
mustard are noticed. Wild mustard, with small round red- 
dish brown seeds, and two sorts of cultivated mustard, the 
white and the red- The seeds of the latter are directed to be 
used for medicinal purposes ; they are described as large and 
not round. The Mahometans consider mustard to be hot and 
dry, and to have detergent and digestive properties ; they 
prescribe it internally in many diseases m which they think 
such remedies are indicated , externally they apply it m a 
variety of ways as a stimulant and counter-irritant. The list 
of diseases m which it is recommended, and the method of 
application or administration m each is too long to reproduce 
here. {Of- Makhzan, ai tide Khardal ) Modern research has 
shown that essential oil of mustard has antiseptic properties and 
is destructive of bacteria , it is intensely irritant, - ud if taken 
internally would act as a powerful irritant poison. The seeds 
share its properties, and when powdered and mixed with water 
•act upon the skm ana mucous membranes as a stimulant of the 
Circulation', causing heat, redness and pam if the application 
is short, but vesication and much irritation if too prolonged. 
It is therefore a most valuable counter-irritant jn neuralgic 
pains, and- internal congestions. Applied as a hip bath it acts 
as an -indirect- ©mmCnagogue by stimulating the circulation. 
Given internally to the extent of a heaped dessert spoonful in a 
pint of warm Water or gruel, mustard ffiour acts rapidly as an 
emetic throbgh its irritant action on the mucous membrane of 
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the stomach, and is therefore useful when narcotics have been 
taken m poisonous doses. In small doses mustard flour is 
carminative and sialagogue, and promotes digestion by increas- 
ing the flow of saliva and gastric juice. The seeds act in the 
'same way,* but owing to their mucilaginous coating the action 
is more prolonged and milder. During excretion mustard 
irritates the kidneys and causes diuresis. 

Description. — Pour kinds of mustard are generally to 
be found m the Indian market, namely, 1st, Karachi mustard, 
JB. nigra, var (?) — Globular, of a dark brown colour, surface 
rough, generally covered with a tohite pellicle, giving the 
seeds a grey colour ; .size about of an inch in diameter. 

2nd, B. nigra — 'Seeds globalar, dark reddish brown, clean 
and bright, size about of an inch in' diameter, surface 
rough, but less so than that of the 1st kind. 

3rd, B. juncea — Seeds oblong, light reddish brown, clean 
and bright, length of an mch , surface does not appear 
rough unless magnified. 

4sth, B. campestris^* -Seeds very slightly oblong yellow, or 
reddish brown, clean and bright , diameter of an inch or 
more , surface smooth to the uaked eye, but seen to be finely 
reticulated under a magnifying glass. 

The third kind is preferred by the natives, and may be con- 
sidered the officinal mustard of India ; it has a very bright 
rich yellow colour when powdered. 

Microscbp-ic sbriictwt e. — The white pellicle which covers the 
Karachi seeds consists of hexagonal cells The epidermia&f>£ 
the different- kinds of seed consists of one row of closely 
packed cells, having strong lateral and inner walls ; the cells 
are best seen m the Karachi mustard on account of their 
-greater Size.' 

Chemical composition — By distilling the seeds (previously 
macerated) of B. mgia and B juncea with water, the pungent 
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principle, essential oil of mustard is obtained, amounting 
to ’2 or 7 per cent , and under cei tain conditions more from 
R. nigra. Tins oil, which has the composition CS N 0 3 II 5 , 
allyl thiocarbimide, boils at 150° 7 0, has a specific gravity 
at 0° of 1 036, no rotatory power, and is soluble without colo- 
ration or turbidity m three times its weight of cold strong 
sulphuric acid. The remarkable reaction which gives rise 
to the formation of mustard oil was explained by Will and 
Ku.mer in 1863. They obtained from mustard a crystal- 
lizable substance, then teimed Myronate of Potassium, 
CJio H 18 Kh7S 2 O 10 , but. now known as Sxnmgivn, from 
its analogy to smalbin Sramgrm when brought into contact 
with an extract of wbite mustard or a solution of myrosin, 
is decomposed into essential oil of mustard, potassium 
sulphate, and glucose At the same time a part of the oil 
is converted into sulphur and orotonitril. ( Roscoe .) Myrosin 
is an albumenoid principle contained m white mustard. Its 
aqueous solution coagulates ac 60° C , and then becomes 
inactive hence mustard seed which has been roasted yields 
no volatile oil, nor does it yield any if powdered and intro- 
duced at once into boiling water. Sometimes black mustai'd 
contains so little myrosm that white mustard has to be added 
to it m order to develope all the volatile oil it is capable 
of yielding Smalbin is another compound contained m wlnte 
mustard seed, it is easily soluble m water, less so in alcobol, 
and crystallizes m small pearly needles By the action of 
my rosm it is converted into smalbm-mustard-oil, and sulphate 
of smapme and glucose. Tor further information the reader is 
referred to Roscoe and Schorlemtner’s work on Organic 
Chemistry. 

The seeds, roots and herbaceous parts of many of the 
Crucifers© yield a volatile oil composed in pai t of mustard oil 
and in part of allyl sulphide, C 6 H'°S, which is also obtain- 
able from gaihc. Many Crucifer?© afford from their roots or 
seeds chiefly or solely oil of mustard, and from their leaves 
oil of garlic. 
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Tke following percentage analyses of mustard seeds are 
given by Komg (Zusamm d mensch. Kah/ungs, §~c , p 148) — 


Description 


sf 

fl 

& 


„ =1 s 

° I c ! “ 

% ! § i s 

£ £*•* l “• 

£ I 


pa 


o 

=3 


i substance 


? ! N T itr 
< I 


Oil 


By whom 
examined. 


2*; 

3* 

4* 

5* 

6 * 


1363 


Black mustard 1876 
seed 

White do 


Do 
slnre 
Do 
bridge 
Black do 
Cambridge 


York-| 

Cam 


1881 


Average 


7 50 

; 

4 84 

5 36 
0 32 

8 00 
8 52 


7 26 


18 36 
M yrosm 
+ 

Albumin 
29 53 

27 48 

28 37 f 

28 06fj 

26 50t| 

27 99 


28 20 

35 70 
35 76 
25 56 
I27 51 
25 54! 


129 38 


4 Si 


11 69 


A OO 


3 59 (16 76) 4 
20 96 (26 29V 4 
r 10 52 4 

I 8 87^4 


23 25) R Hoffman. 

i » 


72 5 82 37 52 

! 

11 5 55 37 79 


H. Hassall. 


57 5 
7oj 4 


■f • no* 


9 01 14 98[ 4 


I 

00,28 19] 
88 29 90 
7927-92 


3 24(17 66); 12 29 4 18] 5 11 41 48 


l 


4 Piesse and 
( StanseD. 


♦ Contain mg — Volatile Oil Nitrogen. 

Mustard Seed No 2 1271 5 Or, 8 

)« it 3 5 235 

»j j» 4 0 06 4 s>4 

„ „ 5 0*08 3 49 

„ „ 6 0 47 4 38 

f Containing Myrosra. 4- Albumin No 4, 5 M No 5, 4 38 
t C aleulated b} difference- 


No 


Sulphur 
2 413 
1224 
0 99 

0 93 

1 28 

6, 5 24 per cent 


Mustard seeds submitted to pressure afford about 23 per cent, 
of a mil d~t as ting,* inodorous* non-drying oil* solidifying when 
cooled to — 17 5°G., and consisting of the glycerin compound- 
of steanc, oleic and erucic or brassic acid. The last nam^d 
acid occurs also m rape, and grape seed oils, and is homologous 
with oleic acuL 


The ash constituents of mustard, amounting to 4 per cent., 
consist chiefly of the phosphates of calcium* magnesium 
and potassiiim 

The mustard oil sold m the bazars of India has a pungent 
odour and bitter taste, owing to the practise of watering the 
cake before pressing it the second throe It also said to be 
largely adulterated in Bengal with poppy seed and other oils. 
Tlnough the kindness of Mr Blechenden, Secretary* Agn- 
Ilorticultaral Society of India, we have had an opportunity of 

4? When freshly -ex pressed it has the tc^te of mustaid without th 
pungency 
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examining a specimen of pure mustard oil expressed m a 
Merce*s patent iron mill at the Calcutta Exhibition of 1884 
The oil was of a pale yellow colour, with a somewhat nutty and 
very faintly pungent taste, and faint odour of mustard. At 
15° 5 C. it had a .specific gravity of *9286 At — 9° C it 
became as viscid as thick treacle. 

The seeds of B campestris yields a brownish-yellow, nearly 
inodorous and tasteless oil, having when expressed hot, or 
when long kept, a disagreeable -after taste Sp. gr. abous 
0*9136 (SchuLle? ) It is the least limpid of the Brassiea oils, 
at — 4° it deposits a little fat, and solidifies, to a. yellow butter 
at — 6° The cold-pressed oil contains, on 'the average, 70*32 
per cent carbon, 10 58 hydrogen and 1-0*10 oxygen ; it forms 
with chlorine a yellow, very viscid compound containing 
1 7*68 per cent, of chlorine, and with bromine a similar com- 
pound containing 82*5 per cent, of bromine. B campeati ia 
contains myrosm but no sinmgrm. 

According to W J. Smith (Zeit. PTiya Chem seii , 419), the 
greater part of the sulphur occurs combined m the^glu cosidal 
compound sinnigrm a smaller quantity occurs not so combined , 
and m addition there is that which is present as. a constituent 
of albumen. With the germination of cruciferous seeds the 
glucoside is gradually broken up, but after an interval of 
several weeks some of it reappears in the leaves of the plant 
The rate at which the glucoside m these seeds is broken up 
m the presence of water was found to vary considerably m 
different species, and it was further found that the ferment 
from any cruciferous seed is capable of breaking up the gluco- 
side of any other cruciferous seed It is therefore inferred 
that all these seeds eontain one and the same ferment, whilst, 
on the other hand, the glucosides of diffeient sp. ^.les vary 
consideiably m respect to their susceptibility to the ferment. 

According to Messrs Schimmel, the quantity of sulphuret- 
ted oil yielded by Bra&sica nig? a seeds is 0 90 per cent., and 
by the reds of 13 junora 0 5*2 ptn cent. 
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Commerce — Mustard is grown m most parts of India, the 
price ranges from Rs. 20 to Rs 40 per candy according to 
quality and cleanness of seed. Rape is worth about Rs. 7 per 
cwt 


RAPHANUS SATIVUS, Lwn m 

JPig. — Lam . Ill , t m 566. Radish ( Eng ) 9 Radis (Fr ) 

Vernacular — Mala, Mure (Bomb* Htrul .}, Mullaugi {Tam , 
Can ), Mulaka { Sans ) 

Description. A large, coarse white radish, is univer- 

sally cultivated in India The seeds Bazr-el-fujl {Arab ) are 
used as a diuretic, laxative and lithontriptic , also the juice 
of the fresh leaves. The root and fceeds yield with water a 
milky distillate, from which a small quantity of oil tnay be 
obtained by rectification , it is colourless, heavier than water, 
and has the taste but not the smell of radishes. The oil 
contains sulphur, it forms a white precipitate with corrosive 
sublimate, and yellow with bichloride of platinum. It dis- 
solves with tolerable facility m water — (. Pless , in Gmelirn* s 
Handbook, X. , 56) 

The following percentage analyses of Radishes are given by 
JKomg {Zusamm d . mensch m Nahrungs , Sfc , jp. 137) — 
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* It contained Phosphoric acid 0 057, and Sulphur oigamea!3\ tombmed 
0 011 per cent 

f It contained Phosphoric acid 0 090, and Sulphur oitranKalh tombmed 
0 023 per cent 
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The other Crucifeious plants known m India, which are 
more or less medicinal, are the following* — 

Cheiranthus Cheiri, Linn, — The Wallflower is culti- 
vated m Noithem India under the name of Todn. This 
plant and Mcitthiola incana are considered by many to have been 
the 'kevtcotov of the Gieeks and VioWof the Latins, names which 
appear to have been, rather loosely applied to several Spring 
flowers The Germans still call the Wallflower ‘Leucoje* and 
the French know it as Violier as well as Giroflee Leukoion is 
described as emmenagogue and deobstruent by Djoscorides, 
and the Mahometans of India attribute such virtues to the 
fkmeis The seeds contain myrosin and the same oil as 
Ttaffiianvs v ativu <? 

Nastuitium officinale, JR Bi — The Water-cress is 
a native of Noithern India, and is largely cultivated in many 
parts of the country As a salad it has fiorn time immemorial 
been held m esteem on account of its appetizing and antiscor- 
butic properties 

Cardamine pratensis Linn — Tie Cuckoo-flower or 
Ladies-smock occurs m Hussora, and has properties similar to 
Nastuitium officinale. The s^me may be said of the several 
soecies of Farsetia which grow m the Punjab, 

JESruca. sativa, Lam — The Rocket is cultivated in 
Jforthera and Central India, and has similar properties, but is 
more aorl4 ; it is the (good brothmaker) of the Greeks 

and ESruca of the Latins, The Arabians call it j**- (Jarjir) 
and the Persians {Bibukan}- The Mahometans say that 

if a sour Pomegranate is watered with its juice, the fruit will 
become sweet. 

The medicinal action of 'these Cruciferous plants resembles 
that of Mustard, 
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CLEOME VISCOSA, Linn. 

Fig. — Wight Ic 3 t> 2, Rheede Lr , Hart Mnl tx , i 23. 
Sticky Cleome (Eng ), Herbe puante, Brede puante (Fr ) 

Hab — Tropical India and other warm climates* The 
plant and seeds*. 

Vernacular . — Hulhul, Hurbdr ( Sind ), Hdrhririfi (Beng } + 
Kanphutf, Piva 1 i-tilavana ( TfWi ), Nai-vela (Tam) Kukka* 
vSmmta (Tel ), Hucha safari (Can ) 

History, Uses, &C. — This common weed on cultivated 
gi ound appears to have been long m use m India as a domestic 
remedy ; it is called m Sanskrit Adityabhakt& and Arkakanta. 
Amsi.e says — e< The small compiessed, netted surfaced, 
hotn-h tasted seed^ have got the Tamool name of Nahi Kud* 
daglioo, or f dog*s inastaid/ and are considered by the Vytians 

anthelmintic and carminative ; thev are adimnistei ed m the 
quantity of about a tea->poon£ul twice daily The juice of 
the leaves Rheede says, ff is useful m deafness poured into the 
ears ** This account agrees with the way m which the plant 
ts used at the piesent time, the juice mixed with oil being a 
popular icmedy for purulent discharges from the ear, hence 
the name Kanphufci.* It is the Sm be-puante or Brede-pnauti 
of the Fieneh Settlements m the East Descourtilz says that 
when cmshed and applied to the skin it causes much ledness 
and even vesie ition Given internally it is sudorific, when 
cooked it loses its acrid properties Rumphius gives a similar 
account of its properties, and says the Pdrfcugue.se call it Bredo 
Mamma 

# The juice of plants was used m this way by the Greeks and Romans. 
Scab Lnrg Comp 39 Ad auriculae et tumorem efc dolorem sine ulceie pro* 
desfc heibse urceolans aut cucuibifcse i.imentoiumsuccus tepen-s pei strisgtlem 
m foiamen aims dohntis infusus 
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Description — An annual weed from 1 to 3 feet high, 
leaves 3 to 5 foliolate, leaflets obovate , flowers yellow , the 
whole plant pubescent and extremely viscid , many of the 
hairs are surmounted by a round gland, from which a i eddish 
viscid secretion exudes, the plant has apoweiful odour like 
black currants The capsules aie from 2 to 3£ inches long, 
striated, pubescent, tapering towards the point, which is 
surmounted by the style , the seeds are dark brown or nearly 
black, remform, and granular, about the size of black mustard 
seed , the leaves have a pungent flavour, and the seed a feeble 
taste of mustard 

GYNANDROPSIS PENTAPHYLLA, DC 

Fig • — Rheedc, llort Mai ix , t. 24. 

Hab. — India and all tiopical conutnes The plant and 
seeds 

Vernacular. — JHtirhur, Hiilhul, Karaila ( Hind ), Hurhuna 
( Beng ), Vammfca (Tel.), Tilavana, Mabll (Mar), Vela, 
Taivela ( Tam ), Waila ( Cing ) 

History, Uses, & C. — The five-leaved Cleome, as it was 
formerly called has been long known as a domestic icmedy 
by the Hindus, it is called m Sanskrit Suija\arta and Aika- 
pushpika, and is noticed by Amslie, who says, “ That the small 
numerous, warmish kidney formed black seeds, as well as 
leaves of this plant, are administered m decoction in convulsive 
affections and typhus fever, to the quantity of half a teacup 
full twice daily- ” The natives regard it as having much the 
same properties as Cleome viscosa In the French colonies 
,and in the Nilgiris it is used.as a sudorific. In Pudukota the 
leaves are applied to boils to prevent the formation of pus. 
Wight ( III I , p 84) says that the bruised leaves are rube- 
facient and vesicant 

Description. — A common plant on cultivated ground , 
leaves 5-foliolate, with obovate leaflets, flowers white or 
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purplish, in glutinous racemes, biacts 3-f oliolate ; stamens 
very long) pnrple , capsules 2 to 4 inches long, tapering 
towards the point, which is surmounted by the style, stuated, 
pubescent The whole plant is viscid and covered thickly 
with glandular hairs, it has a strong peculiar odour like the 
black currant leaf The seeds aie black, of the same shape 
and size as those of Gleome z tscosa, but rougher ; they have a 
very famt flavour of mustard. 

Chemical composition. — These plants when crashed m the 
fresh state develop an acrid volatile oil having the properties 
of garlic or mustard oil The dried plants exhausted by 
alcohol yield a deep green tincture which on evaporation 
leaves a brown soft resin which has rro irritant action when 
applied to the skin. 

CRAT^VA JRELGIOSA, Forst y vat. Kurcala . 

Fig * — Rheede , Ilort . Mai lii , t 42 Holy Garlick Pear 
( Fmj }, Tapier ( Ft ) 

Vernacular — Rrarna, Bilasi* Bila {Hmd,)> Barun^ Tikoshak 
{Feng ), Maralingam ( Tam )* Nrrvala {Can ), Uskia, TTrumatti 
( Tel ), Vayavarna, Hara varna, R^mala* Karyan {Mat ). 

Hab. — Malabar* Canara. Cultivated elsewhere* The 
leaves and bark. 

History/ Uses, &c This small tree is a native of 
Malabar and Canara* Tropical Africa, and the Society Inlands * 
it is also found planted about temples and Mahometan tombs 
m many parts of India* It is worthy of remark that this tiee is 
found planted near tombs m several diffeienfc parts of the 
world* The Sanskrit names are Varuna and Asmarighna 
(Uthoniriptm)* Mr. U C. Dutt gives the following summary 
of its properfciesas described m Sanskrit works : — iC It is said 
to promote the appetite, increase the secretion of the bile* 
act as a laxative* and remove disorders of the urinary organs. 
In calculous affections it~is used m a great variety of forms, 
thus a simple decoction of the bark may be given with the 
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addition of treacle A compound decoction is prepaied along 1 
with, equal parts of Tnbklus terresfois and gmgci, and is 
administered with the addition of Yavakshdra (impuie cai-* 
bonate of potash) and honey A compound powder, Va ? unddya 
chunia , is prepared as follows * — A solution of the ashes of 
Varimd is made, this solution is boiled with the addition of 
the bark in. powder and Yavaksh&ra till the water is ontnely 
evaporated, the lesultmg powder is given m ascites, calculus, 
enlargements of the abdominal viscera, and affections of the 
bladder and uterus. A confection, called Vm unddya guda, is 
prepared by adding to the fluid extract of the bark, treacle, 
and a number of diuretic and aromatic substances/ 1 The 
leaves are used as a remedy for swelling of the feet, and a 
burning sensation in the soles of the feet, a common complaint 
of a somewhat obscure nature , they are also cooked and eafeu 
as a vegetable to reduce corpulence The leaf-juice is given 
in lheumatism m the Ooncan m doses of 4 to 3 tolas mixed 
with cocoanut juice and gin In caries of the bones of the 
nose the leaf is smoked and the smoke exhaled through the 
nose The bark and leaf pounded and tied m a cloth are used 
as a fomentation in rheumatism. In physiological action this 
bark le^embles Caper bark (See next article ) A tincture has 
boon, found to be an excellent emulsifying agent. 

Description. — Lea\es 8-foliolate, on long petioles, leaf- 
lets lanceolate acuminate, thin, smooth, upper surface dark 
green, under surface of a lighter colour, about 8 inches long 
and 3 inches broad When bruised they have a disagi enable 
smell, something like Hellebore , taste slightly bitter and very 
pungent, causing a tingling sensation m the tongue, not 
aiomatie The bark is grey externally, and minutely fissured, 
thick, fracture short, beneath the grey epidermis is a green 
lawyer, substance white , a transverse section shows numeiou^ 
yellow specks, which when examined with a lens, are seen to 
bo bundles of veiy large stone cells. The taste is faintly bitter. 

Chemical composition — The bark contains saponm, or a 
principle similar to it. 
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CAPPARIS SPINOSA, Linn 

”Flg.- : ~Var.2, i }u / pe8ti%s, Stbih , Floi Grcec , i 487 Yen 3, 
Hoyle, Illus 73* Vm 4, leucophylla , Deles# Ic SeL 
tvi , t 10 Caper plant {Eng.), Caprier eoramuu ( Fr ) 

Hab. — Europe, Asia, Africa, &c. The bark of the root. 

Vernacular — Kabar ( Arab ) 

History, Uses, &C. — This plant is widely distributed, 
being found m Afghanistan, West Asia, Europe, North Africa, 
Austialia, and the Sandwich Islands. The- common Indian 
and Oriental form, Var. 3 of Hooker’s Floi a of British India 
grows on hilly ground m many parts of India Caper bark 
does not appear to have been known as a medicine to the 
Hindus until introduced by the Mahometans but the frmts 
of C sep%ai la, Linn (Kakadam), and of C * aphyUa 7 Both. 
(Kama), are mentioned by Sanskrit writers Cappans 
is mentioned by both Greek and Latin v riters,* and its 
medicinal properties were probably made known to the 
Arabs thiough them The Syrian name is Kabar and the 
Tuikish Kabarish , m Persia it is called Kabar and Karak. 
The author of the Makhzan-el- Adwij a gives a good description 
of the plant, and says that the loot bark is the most active part, 
and generally used. He considers it to be hot and dry, and 
to act as a deteigent and astringent, expelling cold humors, 
it is therefoie iccomuiended m palsy, dropsv, and gouty and 
rheumatic affections, the juice of the fresh plant is directed to 
be dropped into the ear to kill worms, just as Cleome juice is 
used m India, all parts of the plant aie said to have a stimu- 
lating and astringent effect when applied externally. Amalie 
mentions the drug" as an imported article, arid notices its use' 
as an external application to malignant ulcers The physio- 
logical action of Caper bark is ~eiy similar to that of Seregrt, 
and depends upon the presence in it of a principle similai to, 
if not identical with, saponin {**t ** Saponarca Vacccnia) . The 

* D’os u , 164 Ka7T7tafjtrS or kutth-uoi lheophr H F i 0, in 3 * vi 3, 5 * 
\u S t Fhn 13,44,20, 59 Gels 4,9 
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fresh plant develops a volatile oil having the properties of 
garlic oil. 

Description — Caper root bark occurs m half quills 
several inches m length, it is very thick and transversely 
fissured , the external suiface is giay, the internal white, taste 
bitter and pungent 

Chemical composttwTU — The loot bark, according to 
Rochleder and Bias, contains a neutral bitter principle of sharp 
irritating taste resembling senegxn The flower buds distilled 
with water yield a distillate having an alliaceous odour. After 
they have been washed with cold water, hot water extracts 
from them capnc acid (O 10 H 20 O 2 ), and a gelatinous 
substance of the pectin group , capnc acid is sometimes found 
deposited on the calicos of the buds in white specks having 
the appearance of wax ( Watts’ Diet, of Chem ) Forster 
has isolated a glucoside from the plant which yields, on boiling 
with sulphuric acid, isodulcite, and a colouring matter similar 
to quuicefcm Similar glucosides woio also found m Sophora 
jtfpomra and Ruta qi aveolens ( Ding Volytech Jottm , 215, 
48 ; Year-Book rhmm , 188 3, p 241 ) 

Commence . — The diug is imported via the Persian Gulf 
Value, Re £ per lb. 


The 100 c of C zeylanica, L%nn ,C acuminata, l?oxb', 
Vein Kalu-kera ( Bang ), Pahki (7W), Waghanti (Mar ), 
Go vi nd p hal (Himl ), An tlnmdi-kai (Tam ), is zepulod to be a 
pooling medicine. 


The young shoots of C. aphylla, Roih , I Vm Karil, and 
of C. liorrida, Linn f , ! o'« Aidanda, &ie applied medici- 
nally a 1 ? a conutei-irutant. Tho unripe frmts of both speeiaa 
ate used as a pickle with popper, musta d and oil. In 
Pudu^otta the fiuits of C grandt Rora, Wall , mo pickled , 
"5 Tamil unite 1 Killncrhcth 
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CADABA TRIFOLIATA, W 4 A 

Fig — Hook , Bat, Misc. 206 , Sup pi t, 37. 

Hab. — Carnatic, Ceylon. 

C. INDICA. Lamk. 

Fig. — But m Ind t 40, f. 3. 

Hab — W. Peninsula 

C FARINOSA, TW/r 

Fig . — Deloss., Ic. Sol i'M , t 8. 

Hab. — Punjab, Saul, Arabia, Africa 

Vernacular — O ft ituhata , Vilutlice, Mauiilhakkooroontlm 
( Tam ), Clicrkonadi (Til) C. zndica , Vclivi (Turn). C 
farznosa, A sal, Sarah (dra?/ ). 

History, Uses, &c — The "onus derives its title fioin 
Kadhab (*— or ^-***5), an Aiab name for tlie C. rofuudifaha 
of Forskal, who mentions another species (G Jartuc-a) as 
medicinal He su'ys “ th-usantitoxicus dim. i ami recou tes et 
minores mastnantur, vel pnlvoiis f«n ma ednutui ” The lattei 
plant, under iho name of gy*- is described by Az, fiom 
information given to him by an Axab of the desert, as a slnub 
with a dusty colour, not so till as the tamarisk (cb>), with 
small leaves and lank bi«uielic~ or twigs, and always growing 
slanting A species of Cad iha is % r eiy common m Socotra, 
and Balfour suggo-'is that, the village of Kadhab on the 
northern shores of thnt id aid may have taken its name ficmi 
this plant, which mews abundantly on the plum m it~> 
vicinity 

In Pudukot.i *hc i> Jt and loaves ot 0 aidictt, art' u t d 
m decoction a 1 „n authelmnitic, and iln. ]ime ot tbeh.tvt- 
of C. ft ifulialu is given to childicn ti«>m ind»<_< stior. 
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According- to P S Mootooswamy of Tanjore the trifoliate 
Cadaba is common on the sites of ruined temples and other 
buildings, and the leaves are considered to be purgative, 
emmenagogue, antisyphilitic, anthelmintic and antiphlogistic, 
they are much employed m preparing medicated oils As 
a purgative half an ounce of the leaves may be used m decoc- 
tion like senna with sulphate of magnesia, but the natives 
usually administer them with myrobalans and ginger , given 
in this manner they appear to have much the -same action 
as senna Id combination with castor-oil and turmeric the 
decoction is prescribed by native doctois m amenorrhoea 
and dystnenoirhoea The boiled loaves aie eaten as an 
anthelmintic, and arc applied externally to rheumatic joints , 
together with the leaves of 0<hna> Wad><>i and child’s mine 
they aie applied as a poultice to phlegmons to promote 
suppuration. The pods are boiled, dned, soaked an buttermilk, 
again dried, and fried with melted butter (ghi) as a vegetable 
The medicinal pioperties of the root are similar to those of 
the leaves C. tnfohaia is supposed to be the Balaya 
of Sansknc writers 

Description. c. trifohata has palmately 3-foliolate 
leaves, with oblong or lanceolate leaflets about 2 inches m 
length The leaves of C mdica are simple ovate or oblong 
acute or mueronate, from 1 to 3 i inches long The leaves 
mosa are hoary, ovate or oblong obtuse and seldom 
an inch m length. 

Chemical composition —The ethereal and alcoholic extracts 
of the leaves of Cadaba mdica yield to acidulated water a 
somewhat bitter alkaloid giving crystalhsable salts when 
evaporated No tanmn is present, but an organic acid 
precipitable from a concentrated aqueous exti act by an equal 
volume of alcohol This acid is combined as a calcium salt, 
and yields when biirnt 21 per cent of carbonate. Another 
acid of a dark colour is found m the same extract, it is 
precipitated by four volumes of spirit* and resembles m some 
of its reactions cathartic acid,. 
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The leaves contain a considerable quantity of nitrate?, 
recognised by their slight deflagiatiou when burning, ami 
by showing the peculiar lmg with the sulphuric acid and iron 
test, even m the cold infusion. 

The dried and powdered leaves atter complete combustion 
leave 16 5 per cent of white ash, of which more naan oue-half 
is soluble m water, and consists o £ alkaline chlorides, car- 
bonates and sulphates. 

YTOIiACEiE 

IONIDIUM SUFFRUTICOSUM, Chng 
Fig. — Wight HJ.,t IQ, Ic.,t 303 

Hab. Tiopieal Asia, Afuca and Austialia The plant. 

Vemaculai — ’Ratanpuis {Hind, Mai ), Onlatamaiay 

(Tam.), Purusharatanam (Tel), Nunbora ( Beng ) 

History, Uses, &C. — In Southern India this plant is 
considered to be one of the two kinds of Charati mentioned 
by Sanskrit writers, a synonym foi which is Padma-eharmi 
The native physicians i egard it as a tonic and diuietic, and 
prepare a pal»a oi confection of the whole plant Twenty 
to sixty grains of L he plant are administered in each dose 

Rheede and Amslie mention Charati Accoidmg to the 
latter writer, the leaves and tender stalks are demulcent and 
are used by the natives m decoction and electuary, and also 
employed m conjunction with some mild oil, m preparing 
a cooling liniment for the head The plant is more oi less 
known 'for its medicinal properties from Agra to Ceylon, and 
is often used m Southern India as a demulcent m gonorrhoea, 
and its demulcent propei ties are known mN S W ales, w here 
the plant is common. 

Description The drug as sold ns the shops consists 

of the root and some of the leafy portion of the plaut attached 
to it , the loots are yellowish-white, 3 to 4 inches m length. 
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n limit ,- 2 ti» ot inch an diameter at the upper part, gradually 
t.ipenng downwards, woody and tough, and covered with a 
corky bark. Stems woody leaves small, alternate, sub-sessile, 
lanceolate Taste mucilaginous. 

Chemical comjiobition . — The root contains an alkaloid soluble 
m ether and alcohol, not easily crystallized, its solution 
m the f 11 m of a salt, which it readily forms with the mineral 
and -v egctablc acids, is precipitated by potassio-mercuiic iodide, 
iodine m potassium iodide, tannin and the alkalies. It also 
contains qnoicitnn, allied to the viola-quercitrm of Mandelm; 
and another coloming matter soluble xu water, but insoluble 
m amyhc alcohol , an acid rosin . and n quantity of mucilage 
and oxalates 


VIOLA ODOR AT A, Linn 

Rig ;. — Haiti and Ti im. } t 'lit. March Violet {Eng), 
Violet te odoi ante { Ft ) 

Hab. — Tlu hoi th temperate /.one The j Lints and flowers. 

Vernacular — Banafshah (Peis., Jlnei > Bomb )* 

History, Uses, &C. — The Greeks made use of tins 
heib as a medicine,* and fxom them and their woiks the 
Mahometans probably became acquainted with its properties , 
it does not appear to have been used by the eaily Hindu 
physicians- A long account ot its properties will be found 
m most A i able and Pei sum works on Matetla Medina , is 
generally consideicd cold and moists and is especially valued 
as a dime tic and expet toianfc, and as a puigative m bilious 
affections, it is seldom given alone., but is prescribed along 
with other drugs, winch also have^un aperient action., such as 
tamarinds, rayiobaluns, &e* The diseases m which Banafshah 

* Dios iv 117 Viola, Ixbtm, digitm mated from tot/ Plm 21, 14?, 7t> 
Theophrastus H P \ i , (> mentions wt. the ilower and lama the plant, 
ot which there aie two kiuth, Mack and white 
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is recommended are too numeious to be mentioned here, 
suffice it to say that they are generally those m which a 
cooling treatment is thought to be indicated by the hakims. 
The root has been tried by European medical men in India 
as a substitute for Ipecacuanha, but according to the Bengal 
Dispensatory, without satisfactory results. Native doctors 
consider the purple-flowered variety to be the best, they use 
the flowers separately, and also the entire plant. 

Description. — The root is as thick as a crow quill, very 
crooked, and furnished with a number of thin radicles ; it has 
a spongy bark, and a hard woody meditullium ; the colour is 
pale yellow , odour and taste not peculiar 

Chemical composition. — I he -flowers are said to contain, 
besides colouring mattei, slight tiaces of a volatile oil, three 
acids, one red and the other colourless, and salicylic acid , an 
emetic principle called violin, probably identical with emetine , 
violaquerciti in m close relation to, but not identical with, 
quercitrm or rutin ( Mandelm ) ; and sugar, &c. The colouring 
matter of the flowers is easily turned red by acids, and green 
by alkalies, and hence the syrup of violets was formerly used 
as & reagent. The colourless acid called violenic acid by 
Peretti, is said to cijstalhze m silky needles, to be soluble 
in water, alcohol, and ether, and to form yellow salts which 
stain the skm- According to Boullay, all paits of tlie plant 
contain violin. The ash of V. calammaiis (yellow* violet) 
growing in Rlienish -Prussia m soil m which zinc is present, 
has been found to contain that metal 

Commerce. — Violet flowers (Gul i Banafskah) and the plant 
(Kashmiri Banafshah) are the two forms of this drug met 
with m the Indian markets, the fust is geneially mipoited 
fr<>m Persia, and consists of the flowers of the purple violet, 
the second comes from Cashmere, and is the whole plant m 
flower, it seems to be a white or yellow floweied v i >ety. 
In Northern India Viola ctneiea, Butss and B 
Wall, are used as substitutes for V. odoiaict, and aie called 
Banafsheli. 
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GYNOCARDIA ODORATA, B. B? 

Fig- — Be nil. and Ttiiu , t 28 . 

Hab. — Sikkim and Khasia lulls to Chittagong, Rangoon 
and Tenasserim. Tlie seeds. 

Vei naculai . — Chaulmugra ( Kind ., Bomb .), Tuk-kuug 

{ Leptha .) 

History, Uses, &C. — We know very little of the 
history of this drug, but it seems that the inhabitants of 
South Eastern Asia have for a long time been m the habit of 
using the seeds of this and of another nearly allied species as 
a remedy for leprosy. The fruits grow upon the stems and 
mam blanches of the tree The hill tribes in Sikkim use the 
pulp to poison fish, and after boiling it with water, as a food. 
The bark is said to be used as a febrifuge , it contains tannin, 
and its infusion has the odour of essential oil of bitter 
almonds. There has lately been a demand for it fiom the 
Mauritius. Hanbury has pointed out that a seed veiy similar 
to Ckaultnugra is exported to China from Siam, under the 
name of Lu hrabo, and that it differs from Chaulmugra in 
having a stronger testa. In the Mabhzan-el-Adwiya there is 
a skoi t notice of the seeds under the name of Chawul mungn , 
their use in leprosy and other skm diseases is mentioned both 
as an internal and external remedy In native practise the 
oil is administered mixed with clarified butter . this mixture 
is of a brownish yellow colour, and of the consistence of a soft 
ointment , it is often adulterated Roxburgh, and the authors 
of the Bengal Dispen&atory, briefly notice Chaulmugra, but of 
late years it has become better known to Europeans, and has 
been extensively used m many parts of India with a favourable 
result. In the Indian Annals of Medical Science , April, 1856, 
it was brought ido notice as a remedy for secondary syphilis 
It was first given as a remedy for phthisis and scrofula by Dr. 
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3J. Jones of Calcutta, in doses of six grams three tunes a day* 
In 1868 it was made officinal m the Pharmacopoeia of India* 
wheie an ointment is directed to be made from the pounded 
kernels mixed with Ung. Simplex* Within the last few years 
the oil has been used in several of the London hospitals as a 
remedy for stiff joints caused by rheumatism, being rubbed in, 
and also given internally m doses of 3 to 4 minims three times 
a day after meals , the dose may be gradually increased. For 
children 1 to 2 minims once a day is sufficient ; it may be 
combined with cod-liver oil. Dr. Young, of Florence, has 
used the oil with advantage m macular and anesthetic 
leprosy, during treatment bronchial affections disappeared 
In Amenca it ha3 been used as a remedy for sprains and 
bruises and for sciatica, over-doses (10 minims three times a 
day) cause vomiting and purging with loss of appetite, but all 
people are not equally affected by the drug. In chest 
affections and phthisis it may be rubbed into the chest with 
advantage People taking it should live generously ; native 
Indian doctors recommend abstinence from meat, sweets, 
spices and acids during its use Dr Wyndham Cottle writes 
to the British Medical Journal on Ckanlmugra oil and its 
active principle, Gynocardic acid, as internal and external 
remedies m various forms of skm disease Gynocardic acid 
he finds preferable for several reasons, as it rarely produces 
nausea, can easily be given m the form of pills, and is more 
uniform. Both the oil and gynocardic acid are used either as 
external or internal remedies, the oil being taken best in 
perles ; and the oil and the acid best applied as ointments m 
combination with vaseline- Dr Cottle seetns to have found 
these medicines most serviceable as local applications m eczema. 
In eczema of the face, and when it shows itself m dry patches, 
he has found an ointment of gynocaidic acid of from 15 to 25 
grains to the ounce of vaseline, almost a specific, when most of the 
ordinary applications m use only served to aggravate the local 
mischief. The ointment should be applied three or four times 
daily, so as to keep the affected parts lubricated with it. 
Again, m eczema of the hands, $uch an ointment is the most 
generally useful application with which he is acquainted In 
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the acute form of this disease, or where there is much dis- 
charge, the good effects following the use of Chaulmugra oil, 
or gynocat die acid, locally applied, are not so marked ffor 
internal administration it is well to begin with about four 
minims of the oil, or half a gram of the acid, taken after food, 
twice or thrice daily, and gradually increased to from half a 
drachm to one drachm of the oil, or one to three grains of the 
acid. An aperient should be given at the same time if necessary. 
The oil may be given m emulsion ; it is convenient to have the 
gynoeardic acid made into pills containing half a gram of the 
acid, with three grams of extract of gentian, extract of hops, 
or conserve of roses. To commence, one such pill maybe given 
thrice daily. The amount may be gradually increased to three 
or four pills for each dose. The writer adds that the constitu- 
tional effects of the drug may be produced by inunction, and 
he suggests that a soap m which gynoeardic acid was incorpo- 
rated would probably possess, much of the soothing .and 
remedial influences of the gynoeardic acid, and prove useful m 
the treatment of many forms of skm disease. 

Description. — The fruit is globular, from 3 to 5 inches 
m diameter, with a thick hard rough rind, and contains a 
number of irregularly ovoid seeds m a scanty pulp The seeds 
are from 1 to inch long, more or less angular or flattened 
by mutual pressure , they average about 35 grains in weight. 
The testa is thm, brittle, smooth and of a dull grey colour, the 
albumen is copious, white when fresh, but brown m the dried 
seeds and oily, and encloses a pair of large, plain, leafy heart- 
shaped cotyledons with a stout radicle , the odour of the seed 
is nauseous and peculiar. 

M%ci oscopic structure . — The testa consists of an outer and an 
inner layer of stone cells placed parallel to the surface of the 
seed, the space between them being occupied by two or three 
rows of similar cells, the long axes of which are arranged 
nearly at right angles to those of the exterior cells {Moeller.) 
The albumen exhibits large angular cells containing fatty oil, 
masses of albuminous matter, and tufted crystals. Starch is 
not present. 
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Chemical composition . — In the hydraulic press the seeds 
yield from 25 to 30 per cent o£ oil, to ether 51 # 5 per cent* 
The oil is sherry -yellow Sp. gr '9450 at 85° F , and turns 
green with the sulphuric acid test (cf* Pkar Jonrn *, March 
25, 1876), it deposits in cold weather a quantity of crys- 
talline fat* A chemical examination of the oil, by Moss, 
has shown that the existence of any alkaloidal substance is 
doubtful, at least so far as to account for any medicinal efficacy* 
He finds it to contain a peculiar fatty acid, gynocardic 11 # 7 
per cent*, associated with palmitic acid 60*0 per cent , bypogoeic 
acid 4 0 per cent , and cocmic acid 2 3 per cent*, m combination 
with glj ceryl as fats, and the two former in the tree state as 
well Gynocardic acid crystallizes m yellowish plates, melts 
at 85° F , has an acrid burning taste, probable formula C l * 
H a * O 2 , it strikes a green colour with sulphuric acid- 
Moss also found that palm oil gave a similar reaction. The 
chemistry of Cliaulmugra has recently (1885) been investi- 
gated by E. Heck el and F. Schlagdenhauffen, who consider 
the following test to be characteristic of the oil* They direct 
the oil to be mixed with an ethereal solution of ferric chloride, 
and the mixture to be evaporated until the oil becomes of a 
dirty green colour , it is then allowed to cool, and a few drops 
of sulphuric acid are added, which produce a fine greenish-blue 
colour. The colouring matter may be dissolved out by chloro- 
form, with which it forms a dichroic solution like that of chloro- 
phyll. This solution gives a deep absorption band extending 
from 40° to 70° of the scale (the sodium-ray coinciding with 
50°) . In proportion as the solution is diluted the black band 
becomes fainter, until, with a very weak solution, only 
narrow very pale band can be seen, extending between 40 a 
and 48° of the scale. 


The following is the result of the analysts of the seeds:—* 

f Glucose . ... , * 0- 50 

_ * - . , A ^t7 K J Fixed salts 1 114 

So u e m w'a er * Albumenoid matters... 1 2675 

(Colouring matters, &c* 6 2935 


13 
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Fatr* matters soluble} 

rj , ■» ?■ 30* 1 20 ••••••• . • I . • 30 1 20 

’ll Petroleum . ) 

Fatty matteis soluble j 0 . 50g 0- 505 

in l In *! of-u’iu .. ) 

f Glucose 0* 54 

| Albumenoid matters... 0 4206 
40f^ Fixed salts . . ... 0 090 

J ° J Non-mtrogemzed or- 

[_ game matters 4*3544 

f Albumenoid matters. 23*8740- 

r» t,i, Fixed salts 4* 845 

Residue ni'-ouinle in J .. 

,ii iii in ,* 00*1 Cellulose and other 
HiPlnVilc til# OllOi. 4J U * i nnnonf.moPArn?# 


{Soluble m metlijlu 
aVoiK'i . . 


non-nitrogemzed 
matters 20 290 


Moisture. 


j i 


86 


100 000 

— (Joiim. de Phai . et de Ckim. , April lst_ 1885 ) 

Commerce . — The seeds are collected m tbe Lower Himalayas 
in December and are brought to Calcutta. Value about Rs 12 
per Bengal maund of 80 lbs. Of late years a false Ckaulmugra 
seed has occasionally found its way to India. It has a thicker 
shell and yields less oil. 

False Chaulmugra, Lukrabo or Ta-Fung- 
TTsze. — The following article by Mr E M Holmes appeared 
in the P/ia? to Journal, 3rd Ser XV.j 41* — “In the interesting 
papers on e Chinese Matei la Medica, ’ by the late Daniel Han- 
bury, published m the Pharmaceutical Journal [2] , Vol. Ill , a 
seed is described and illustrated under the name of ta-fung-tsze , 
which he conjectured to be allied to chaulmugra This seed is 
largely used m China in skin diseases and leprosy, and is said 
to have been employed m that country for at least 800 years, 
since the tree affording the seed is figured m the old Chinese 
herbal ‘ Puntsaou/ published A. D. 1596 The tree, however, 
has up to the present time been unknown to botanists. The 
ta-fwng-tsze is still an article of considerable commerce, figuring 
m the Coumi ar Blue-Books under Chinese imports by the 
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name <?f luhiabo much as 48 piculs (6,400 lbs ) of the 

seed were exported from Bankok to China in 1871 It is also 
exported thither from Saigon, in Cochin-Chma. The seed m 
question is about half the length of chaulm'ugra seed, but of 
equal diameter. The shell is thicker and harder, and at one 
end is marked with a few radiating slightly raised ridges, 
whereas that of chaubmitgra is quite smooth. 

“ Dr. Porter Smith, m his e Chinese Materia Medica 1 " 
(1871), p. 140, describes these seeds under the name of 
lucmbau, and he also considers them as a variety of chaul- 
mugia He states that they are described m Chinese books as 
being good for leprosy, lepra, itch, pityriasis, psoriasis, 
syphilis, lipoma, vermes., and chaps on the back of the hands, 
and that calomel and the seeds of JEtobxnia amara are used 
with the lucrubau, both externally and internally, m the 
treatment of leprosy. In the province of Hupeh the seeds are 
in great repute as a remedy for parasitic pedicuh and the itch 
insect. In Soubeirah’s “ Matiere Medicale chez les Chmois ” 
(p 221), the seeds are erroneously referred to Gynocardia 
odor at a 

• e In the Kew Report 1878, p 30, the seeds under the 
name of dax-phong-iu , are said to be used in Saigon as a ver- 
mifuge after the extraction of the oil. It is added that M 
Pierre has successfully raised some seeds of the plant, and 
refers it to the genus Hydnocarpus. The species, however, is 
not mentioned m the Kew Report, and no further information 
has appeared m it upon this point m subsequent years. 
Having had a specimen of the lukrabo seed m the Museum of 
the Pharmaceutical Society for some years — without a specific 
name — the author recently wrote to M Piene for informa- 
tion as to the species yielding the seed In response that 
gentleman forwarded for the Society’s herbarium a specimen 
of tbe plant with flowers and seeds, and the following 
interesting statement — “ It is a new species, which I have 
named Hydnocarpus anthelmintica r Pierre It is very nearly 
allied to IT. alpina, Wight, p 940, but its leaves are more 
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linear-oblong. The scales opposite to the petals are less long 
and more ciliated, the stigma is furrowed m its whole extent, 
and is only toothed towards the extremity of its reflexed 
margin, while m H. alpina it is furnished with large lobes. 
The male-flower contains a rudimentary ovary , in the female 
flower this is pyramidal The seeds are used as a vermifuge 
by the Annamites- The names given in Annam to the plant 
aie dai-phong-tu and thaoc-phu-tu. The specimen sent was 
gathered in the province of Bien Hoa, m Southern Cochin- 
China. ” 

HYDNOCARPUS WIGHTIANA, Blame 

Fig. — Wight, III. i., t 16, Bheede, Sort Mai. z., t 36. 
Jungle almond (Eng.). 

Hab . — Western Peninsula, South Concan to Travaucore. 
The seeds. 

Vernacular - — Kadu-kavatha {Mat ), Niradmiutu ( Tam ), 
Niradivittulu ( Tel ), Tamana, Maravetti ( Mai ) 

History, Uses, &C. — All that we know of the histoiy 
of this tree is that the seeds have long been used as a domes- 
tic remedy upon the Western Coast m certain obstinate skin 
diseases, and that the oil is expressed by the poorer classes for 
burning, and for use as a medicine In scabby eruptions the 
oil mixed with an equal portion of J'atrophrt Ourcas oil, sulphur, 
camphor and limejuice, is rubbed m. For scald head equal 
parts of the oil and lime-water are used as a liniment. 
The oil has also a leputation in the Concan as a remedy for 
BursUti m horses. Rheede tells us that it relieves rheumatic 
pains, is used m skin diseases, and mixed with ashes is 
applied to abscesses, sore eyes and wounds infected with 
maggots. ( Sort . Mai i., 36 ) In Travancore half-teaspoon - 
ful doses are given in leprous affections, and it is beaten up 
With the kernels and shells of castor seeds as a remedy for 
itch. Latieily the oil has been brought to the notice of 
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Euiopeans as a substitute for Chaulmugra, and has been used 
m the Bombay Presidency with satisfactory results. 

Description. — The fruit is globose, about the size of an 
apple ; it has a rough, thick, brown rmd, externally suberous, 
internally woody, which is generally studded with large 
tubercles, but non- tubercular fruit may be found on most trees. 
Within are from ten to twenty obtusely angular seeds, f of 
an inch m length, embedded m a scanty white pulp firmly 
adherent to the thin black testa When the pulp is scraped 
off, the outer surface of the testa is seen to be rough and 
striated by shallow longitudinal grooves , it has not the 
prominent ridges of H. venenata, Oartn. Fruct. i , f. 60. 
Inside the shell is a copious oily albumen, containing two 
large, plain, heart-shaped, leafy cotyledons like those of 
Chaulmugra. The albumen, when fresh is white, but turns of 
a dark brown colour in the dry seeds , the odour resembles 
that of Chaulmugra. 

Microscopic structure — The testa aud albumen present the 
same appearance as those of the Chaulmugra seed. 

Chemical composition — The seeds contain about 44 per 
cent of oil, which has an odour and colour similar to that of 
Chaulmugra oil , and a sp gr. of 85° F. of *9482. A large 
qaantity m stock for more than 12 months did not give any 
crystalline fatty deposit. Treated with sulphuric acid the oil 
affords the gynocardic acid reaction, but m a less degree than 
Chaulmugra. 

Commerce. — The seeds are not an article of trade, hut if 
ordered, may be obtained at about half the price of those of 
Chaulmugra. The oil has been sold m Madias at As. 2-6 per 
seer. 


BIXA ORELLANA, Linn. 

Fig* — Humph., Amb II., 19, Bot. Mckj. 1456. Annalto bush 
( Eng ), Rocouyer (Ft ). 
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Hab *— 4.mei 1C a. Cultivated m India, 

Vernacular. — Sendri, Kesri Kesar-bondi (1/a?.), Nutkaner 
\Beng.). 

History, Uses, &C — Bixa is the name given to 
shrub by the American Indians ; the Brazilian name is 
Ui ucuai i, or the Urucu plant, Urucu being the Brazilian name 
for the pigment. There are two vaneties, one with pmk flowexs 
and gieomsh-yellow fruit 

The plant does not thrive without plenty of sun. 

The pigment is prepared by macerating the seeds in watei* 
straining to icniove seeds and evaporating to a suitable 
consistence , the mass is then made into roll or flag Annatto* 
The seeds simply dried with the pigment on them are called 
U? uni em gros , Urucu is used by the American Indians 
as a dye and for coloming food. A hot infusion of the leaves 

considered to be a remedy for jaundice. ( U S A . Consul’ s 
Ktp on Aunafto) Annatto is also used by Oanbs to dye 
their bodies , and m .Europe to colour butter, cheese and 
vaimsh. The use of annaHn m dyeing cloth is now limited, 
am m y an aniline dye, being used for the production of orange 
colours. 

The pulp surrounding the seeds is astringent and slightly 
pm gatxve (Roxb . ) The seeds and root are cordial, astringent 
and febnfugo. (Humph) The plant thrives m India and 
is cultivated in many paits of the country. It is the Gaiuga 
of Rumpbius (II 28), who notices its use m Amboyna as a 
pamt and dye. 

'Chemical composition . — The colouring matter contained in 
the seeds may he obtained in the form of minute led leaflets 
(Bixm C 28 H 51? O 1 ^ insoluble m water, slightly soluble m 
alcohol, but Easily dissolved by ether, 

Bixm dissolves m concentiated sulphuric acid, the Solution 
being of a bnght blue colour , diluted with watei it yields a 
gtecn piec pilule. 
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COCHLOSPERMUM GOSSYPIUM, DC. 

Fig. — Wight in Hook Bot Misc. n., 357, tS"ppl , t . 18 
Golden Silk-cotton tree {Eng.). 

Hab . — Garwhal, Bundelkhund, Behar, Orissa and Deccan 
The gum* 

Vernacular . — Tlie tree, Pili-kapas (Htnd ), Tanaku (Tam.), 
Konda-gogu ( Tel }. The gum, f Katlra-i-Hmdi (Pen*., Hind ). 

History, Uses, &C. — This tree grows upon dry hilly 
ground, where it attains a large size. The flowexs are large 
and of a golden yellow colour, and appear m March and Apnh 
when the tree is destitute of lea\ es , the capsule is the size of 
a goose egg and filled with cotton, the seeds kidney-shaped 
or cochleate, with a hard testa. The gum is used m the Upper 
Provinces as a substitute lor Tragacanth The Katha, or 
more coirectly Kathlra of At nine and Persian writers on 
Materia Mediea, is the true Tragacanth, and the name has 
been transferred to the gum of this tiee by the Mahometan 
settlers m India. In Celebe the seeds> are roasted and eaten , 
they are sweet and oily, the young leaves are used to make a 
cooling wash for the hair. (Rvui}>h ,1. SO ) In Bombay the 
gam of Sterctdia %irens, called c Kami gond 9 by the Gu/eiathi 
shopkeepers, is used as country Tragacanth, and is ^oid by 
Mussalman druggists as Katira 

Description. — White or yellowish, generally in large 
vermicular pieces, transversely fissmed, and shoeing a ten- 
dency to split up into flab scales sonietim^ri^tes^e-flat nieces 
like Tragacanth, when moistened it ifftn 

transparent jelly, which may be diffused ii a lancre a noMSiM 
water, but is only very sparingly solufLie. 4tsf ihtetion m 
water is neutral, the pcition insoluble in water jyieltg *Wllh 
alkalies n thick mucilage of a pinkish c^losir, whidft,*AciJoi tlmg 
to Mitchell (1880), is not precipitated 
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PLACOURTIA CATAPHRACTA, JRoxh. 

Fig - . — Humph. Amb , Cap. 43, p. 38, XIX., t. 1,2. Many- 
spmed Flacourtia (Eng.), Prumer d 5 Inde (Ft ). 

Hab. — India. Commonly cultivated. The fruit. 

Vernacular — Pum-aonvala (Hi nd ), Jaggam {Port.), Tambafc 
{Mat .), Pamela ( Beng .). 

History, Uses, &C. — This is the Prachm^malaka of 
Sanskrit writers , it appears to be doubtful whether it is a 
native of India, as it is generally met with m a cultivated state 
The author of the Makhzan-el-Adwiya speaks of two kinds of 
Paniala, one cultivated and the other wild He describes the 
fruit as being like a plum, but differing from it m having 5 to 
6 stones instead of one, and suggests that this difference may 
be due to the impurity of the atmosphere of Bengal operating 
upon the plum tree of Persia. The Bombay name Jaggam 
appears to be a corruption of Jangomas, Dalzell and Gibson 
consider the tree to be truly wild m the Southern Concan. 
The fruit is recommended as useful m bilious conditions, and 
like most acid fruits, it no doubt relieves the nausea and checks 
purging It is the size of a plum, pui ole, and acid , mdehiseent, 
with a hard endoearp ; seeds 5 to 6, obovoid, testa coriaceous , 
cotyledons orbicular. 

F. Bamontchi, F Her it., the Mauritius plum, and F. sepiaria 
Boxb., have similar properties. None of these plants are of 
any importance medicinally, nor are they worth cultivating 
as fruit trees. Their bark and leaves are acid and astringent, 
and are sometimes used by the natives both internally and 
externally. The leaves of F Cataphracta are oblong or 
oblong-lanceolate, long-acuminate, glabrous, crenate-serrate, 
2 — 4 by 1 — If inches; they have a short petiole from f to 
i an inch m length. An oil is extracted from the seeds on 
the Malabar Coast. 
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PITTOSPOREJE. 

PITTOSPORUM FLORIBUNDUM, 

TF. Sc A rar 

Hab. — Subtropical Himalaya, Western Peninsula 

Vernacular . — Vehkali, Vikhun, V ehyenti (3: fat.), Tibiliti 
(Nepal.) 

History, Uses, &c . — Little or nothing appear** to be 
known of the medicinal properties ot the genus Pitto^porum. 
A variety erf P fionbundum is common on the Western ghauts 
and m other mountainous parts of India, The bark is bitter 
and aromatic, and is said by the natives to possess narcotic 
properties. It is used as a febrifuge m doses of 5 — 10 grains, 
in doses of 20 grains they believe it to be a specific for snake 
poison The Marathas on the Ghats call it Vikhan or Vish£ri, 
which means a an antidote for poison,** Mr Bajaba Balaji 
IsTene, a Brahmin practitioner of Poona, “who first noticed its 
use among the hill people, informs us that he has given 5 — 10 
gram doses of the dried bark with benefit m chronic bron- 
chitis, and that he finds it to be a good expectorant, but m one 
or two cases m which it was tried in Bombay, it is said to 
have given rise to dysenteric symptoms, Mr. Nene, however, 
informs us that he has not observed its administration to 
be followed by any such effect Graham remarks that the 
cortex fetidus of Rumplim* (vn , 7,) appears to belong to tins 
genus 

Description. — The baik is in single hard quills of various 
sixes, the external suiface is giey and maiked by numerous 
transverse ellipsoid warty p 1 ominences, which often form cir- 
cular rings > the inner suiface is very smooth and of a light 
brown colour when dry, fracture short, gianular, odour aro- 
matic and resembling that of caraways, taste snb-aroroatic 
and very bitter P. ffnrihunduwi is a small tree, blanches 
20 
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often umbelled ; leaves lanceolate or oblong-lanceolate, acute or 
acuminate, margins waved 2 — 8 b-y 1 — 3 inches, glabrous, 
shining, pale below, coriaceous Corymbs terminal, branches 

1 3 inches, spreading, glabrous or pubescent. Flowers few 

oi immeroils, yellow, sepals obtuse or acute, subciliate, style 
glabrous Capsules size of a large pea, glabrous, about 6- 
seeded, opening round tbe apex , seeds covered witb a reddisb 
resinous substance Graham, considers the P. forth undum of 
Western India to be very near to if not identical with P 
nndulatum, Vent., of 1ST S. Wales, called by the English 
colonists Native Laurel and Mock Orange, from tbe baTk of 
which Baron Mueller and L. Hummel have obtained a bitter 
glucoside which they have named Pittosporm ( Cf WtUbtetn 
Org Const of Plants ) The Indian plant yields a similar 
principle, as well as an aromatic yellow resm Or oleo-resm 
having very tenacious properties 

POEYGAEEJE. 

* A plant named irokvyakov was known to the Greeks and 
Romans, and is mentioned by Dioscpndes and Pliny , it is 
generally identified with the 'Polygala vulgai Ltnn , the 
Milkwort of the English and Laitier of the French. Dodoneus 
calls it lt Flos ambarvaUis , ” or, “ the flower which goes 
round the fields, ” because, says Gerarde, “ it dotli especially 
floure in the Crosse or Gang weeke, or Rogation weeke, of 
which floures the maidens which use m tne countries to walk 
the Procession, do make themselves garlands and nosegays, 
m English we may call it Crosse-floure, or Procession-floure, 
Gang-floure, Rogation-floure, and Milkwort/’ P. vulgaris is 
bitter, acrid, and oomewhat aromatic, especially the root; it 
acts as an expectorant, tome, and purgative, and still retains a 
i eputation m Europe as an expectoiaut m chronic bronchial 
catarrh. Several species of Polygala are used on account- of 
their possessing similar medicinal properties, the best known 
being the P Senega of America In the East P. tenmfoha is 
the Yuen -cln of ihe Chinese Smith ( Chinese Maf. Med , p. 175) 
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says that the root is brought from Shensi and Honan, and is 
used m cynanche, cough, ahd carbuncle, and the leaves m 
spermatoirhoea. In India, P. crofalat loules, Ham (Hoyle I IL 
t, 19. G ) , a plant of the temperate Himalaya from Cham ba 
to Sikkim, and. -of the Khasia mountains, has a reputation as 
an expectorant. 

P . telepbdoid.es, Wtlld , growing m the Western Penin- 
sula, has a similar reputation 

P - chinensis, Finn . , is common ni pasture lands 
throughout India m the rainy season. It is called Meradu in. 
Hindi and Negli m Marathi , and is not used medicinally. A 
species of Polygala is the Furfur of the Persians and Lub&nat 
of the Arabians. 

Like Senega all these plants owe then medicinal piopeities 
to the presence of a substance closely i elated to, if not 
identical with, saponin 

CAKYOPHYLI.E^ 

SAPONARIA V ACC ARIA, Ltnu 

Fig. — Mor. Ox. 5, 21, 2 J Si/tt , — Gypsopltila Vaocana. 

Perfoliate Soapwort {T'hig ) 

Hab. — “Wheat fields throughout; India and Central 
Europe The root. 

Vernacular — Sabdm {Hzud , Betty ) 

History, Uses, &C The root of f a plant named 

arpovQLov was used by the G leeks foi washing wool on account 
of .its saponaceous qualities (Theoph IT P. vi . 4, 3 ; Dio$. 
II t 152 ) This root was also used medicinally. (Hipp* pag. 
Fees 571, 64, ~D%os , II , 152 ) 

The Romans used the same ,ioot under the names of 
Struthiura and Radicula* Pliny (19, 18 and 24, 58 } tolls its 
that it is diuietic, laxative, and stornutoi v, and was pi escribed 
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m jaundice,, cough, liver, spleen, asthma, and pleurisy; that 
on account of its supposed detergent action on the uterus, it 
was called “ aureum poculum/* and was also applied externally 
with meal to le&olve -tumours, &c Struthium has been 
identified by some with S officinalis , Linn , and by others with 
Gypsophila St) lithium, Linn v both of them plants having 
properties identical with S Vvcccaria , which is also a European 
plant The Ai abs ai e acquainted with the soapworts under the 
name of El-sabumyeh. 

Boerhave and the physicians of his time employed S offici- 
nalis on account of its supposed resolvent and alterative action 
m syphilis, Barthez in gout, and Biett for chronic skin diseases. 
Eebceuf, of Bayonne, was the first to discover the emulsifying 
properties of saponin and of tinctures of those diugs which 
contain it, such as Senega, Quiliaya, &c. 

The physiological action of saponin is that of a powerful 
sternutatory, injected subcutaneously it greatly nutates the 
tissues,. Pehkan has showu that it exeits upon the motor and 
sensatory nerves a benumbing action appioachmg to paralysis 
Kohler has observed that it paralyses the motor centres of 
the nerves of respiration and circulation According to Sehrofi 
it augments the bronchial secietions and acts as a diuretic and 
purgative The supposed emmenagogae action of the soap- 
worts has not been proved As a medicine, saponin has not 
as yet been tried, hut drugs which doubtless owe their activity 
to its presence have been long m use in India and elsewheie 

Description. — s, Vacccu ici is a tall, robust, simple or 
spanngly branched, perfectly glabrous' annual, with oblong- 
acute leaves, and linear-oblong caql’ine leaves The flowers 
are m dichotomous cymes, and of a pink -colour. The taste 
of the eritire plant is bitter' and' saline The loots aie- vciy 
long and cylindrical, branching, and about the size of a quill, 
bark externally reddish, thick, and easily separable , internally 
firm and white. 

■Chemical composition . — An infusion of the root is blackened 
by salts of iron, and its decoction froths like soap- and water. 
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Tiic powdered root exhausted with bulling alcohol yields 
saponm, which is deposited on the cooling of the alcohol. 
Sapdnin is a white, amorphous, fuable, inodorous substance, 
having an acild taste. It is veiy soluble m water, and forms 
with it an emulsion. It is insoluble in ether, soluble m weak 
spmt and m boiling absolute alcohol* Tieated with an acid 
and its solution boiled, saponin is convex ted into sapogemn 
and sugar — 

C 32 H 54 O 18 + 2H y O = C 14 U. 2J O 2 + 3 C 6 H i2 O*. 

Sapogemn is soluble m alcohol and ethei, and crystallizes 
fiom the former by slow evaporation in conc^ntuc groups of 
needles From solution in dilute aqueous potash it is precipi- 
tated by stronger potash-lev, as floeculent potassium sapo- 
gemn , the solution m alcoholic potash is precipitated by water 
only when the potash is m excess When sapogemd is heated 
with potassium hydrate till decomposition commences, part of 
it is resolved into acetic acid,* butyric acid, and a soft biown 
substance, and the undecomposed poifciOn when separated by 
potash melts at 128°’, wheieas before the treatment with potash 
it does not liquefy at thao temperature The compound 
obtained by Fremy from saponin and designated as aesculie 
acid, is legarded by Rochledei* as C 26 H 42 G 12 and its 
loi matron is lepresented by the equation — 

C 32 H 54 0 1 8 = G 26 H 4 * 0 12 + C 5 H 12 O 6 . 

Ohnstophson (Archtv d . Pharm F/.,432, 481 ), obtained from 
C hjpLophtla Struihium root 14 59, lo'O, 13 31, and 13 2 per 
cent, of saponin, and from Saponana offictnalih root 4*78 and 
5 09 pei cent. 


DIANTHUS ANATOLICUS, Boibb. 

Hab . — Western Tibet to Armenia, 

Vernacular . — Kanturiyun (Pers , Ind.). 

History, Uses, &C. — This plant has been introduced 
into the Mateuu Medica of the East as, a substitute toi 
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Erythivea Centauixum, Pers > the Centaury of thoBritish Floia, 
•which it only resembles m having pink dowers. D unatotic 1 us 
is a densely-tufted plant, with a much-blanched, short, woody 
stock, stems 6 to 10 inches, very slender, strict, one or moie 
floweied, leaves ngid, slender, with a very thick midrib and 
margin , bracts with sometimes foliaeeous points ; calyx teeth 
subacute , petals rosy, blade small, broad, crenate-toothed 
The plant contains a little saponin It is imported fiom 
Persia via Bombay 

Polycarpsea corymbosa, Lam., Ill 2798 ; Wight R , 
t. 712. A small plant found m many paifcs of India fiom the 
Himalaya to Ceylon, is administered m Pudukota both exter- 
nally and internally as a remedy for the bites of venomous 
reptiles. Its Tamil name is Nilaisedaohi It may possibly 
contain a little saponin, but wo have not thought it of 
sufficient importance to bo examined 

PORTULACEiE. 

PORTUOACA uLERACEA, Linn 

Fig- — Plant . Grass 123, Rheede, TIoi t Mai a*, 36 
Puiblane {Png ), Pourpier potager (F? ). 

PORTULACA QUADRIFIDA, Linn . 

Fig'. — Jacq. Col II., t. 17, f. 4; Rheede, Hoi t Mai cr , 3l 

Hab. All waim climates* 

Vernacular — Loma (Ihml , Beng ), Kurfah (£W 6 ), Bhul- 
ghoh (Mar.), Passelie Keeiay (Tam.), Lom (Guz.). 

History, Uses &C. — The deeping annual Purslane has 
probably been long* used as a domestic remedy by the Hindus- 
The Sanskrit names are Tomka and TonctmJa The fresn 
leaves are acict, and are prescribed when bruised as a cooling 
external application m erysipelas, and an infusion of them is 
given as a dnuetic In Arabic and Peisian works the herb is 
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called Baklat-el-b umaka or Baklat-el~ranhai ika and Kurfali , 
two kinds are described, the large and the small* The former 
is probably P oleracea, as its use as a vegetable is noticed. 
Both kinds are said to be cold and moist, and to have detergent 
and astringent properties Portujaca is the nv^ax^q of Diosco- 
udes (n.* 113), and is mentioned by^Celsus ( 2 , 33), who calls 
it Portnlarca Maeer says — 

Andrachne Grcects qua port ulac a Liattms 

Dicitur , fuse rulgx pes pulli more vocatur 

(Pn Ui pes, i e., poulpied, whence the modern name pompier ) 
The plant and seeds are recommended m a great many 
diseases of the kidneys, bladder, and lung^, which are supposed 
to be caused by hot or bilious humours They are also praised 
as an external application in burns, scalds, and various forms 
of skm disease Axnslie mentions P* Quadrtjidti and P oleraeett 
as being used m Southern Indiarby Tamil physicians. These 
herbs can be obtained m most vegetable markets, and the seeds 
of P. oleracea are kept m druggists’ shops In Grnadaloupe, 
P pxlosa, Linn , is known as pourpier amer or qmmne-pays, 
on account of its bitter and febrifuge properties It is best 
administered m the form of a tincture composed of Bitter 
purslane 100 pairs. Rum 150 parts, Boi deaux wine 850 parts. 
Citrate of irou 5 parts Dose 60 — 100 parts 

Description. — The two Portulacus, called Barra and 
Chota Lonia in Hindustani, may be readily recognised by their 
low growth, succulent, flat or neaily cyhndiical leaves, and 
small 3 ellow floweis (m P qnadrifida there are tufts of bristles 
m the axils), the seeds aie black, minutely tubercled, and 
kidnej r ~shaped , those of P ole ? acea are much the largest. 
The leaves contain acid potassium oxalate and mucilage. 


TAMARISCINEJE 

TAMARIX GALLICA, Linn. 

Fig. — Til , t 21 A , \ r ar # ramosissima, Ledeb* Ic . 
Pi , f 256 Tamarisk (Evq ), Tamanso de France (Fr ). 
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Hab . — Asia, Europe, Africa. The galls and mannn. 

Vernacular — The galls, Barri Main. ( Bind ), Samrat-ut-Tur~ 
fah. (Arab ), Magiya-mam (Bomb), Gazbar, Gazmazfi (Pers ) 
the manna, Gazan gabin and Gazanjabin (Arab., Per s , Inti ) 

History, Uses, &C. — This small tree or bush is widely 
distributed m Europe, Africa, and Asia Dioscorides, speak- 
ing of fivplKT} ^ays that m Egypt and Syria it bears a seed like a 
gallnut, which is used as an astringent (I , 101 ) Pliny 

calls the same tree Taro&riea (24, 41). It is the Tamanx of 
Columella (S, 131 Nicander calls the Tamar xx; pavrLv (prophetic) 
The Apollo of Lesbos is represented with a branch of the tree 
m his hand* The Persian Magi also prophesied with a branch 
m their hands Herodotus and Pliny mention a similar use 
of the Tamanx, In Sanskrit it is* called Jhavuka,, and m 
Hindustani Jhau, The galls have probably long been used m 
Northern India as a substitute foi the true gall. The manna is 
not produced in India, but in Persia and Arabia ; m the month 
of June it drops from the tree, and is collected* In Persian 
works the galls of the Tamanx are called the fruit, and the manna 
is described as a dew which falls upon this and other trees, 
notably the willow and oak, and becomes solidified The Hakims 
consider the manna to be detergent, aperient, and expectorant. 
It is probably the Spocro^Xi of Galen In modern medicine 
manna is still used as a laxative , it slightly increases the action 
of the bowels, causing more frequent and softer stools without 
irritation Its sweet taste makes it acceptable to chddten 
The galls like those of the oak contain tannic and gallic acids, 
and may be used as an astringent m the same manner as true 
galls (See Quercus.) 

Description, — The galls are much smaller than true 
galls, 3-angled., and knobby , m the centre is a cavity which 
sometimes contains the fly, but generally only excisemen titious 
matter The manna occurs *n small grains, which are nearly 
white whan fresh, but in this climate have a tendency to 
liquefy and form a thick yellow fluid like honey , it is 
produced upon Tamarisk, willow and oak, m consequence of 
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the puncture of an insect. According to Ehtenhei the 
insect which attacks the Tamarisk is the Coccus Vtanmpcn 
The name Gazangabin signifies Tamai'isk-honey, and is used, 
acceding to Haussknecht, at the present time in Persia to 
designate a manna collected m the mountain districts of 
Chahar-Mahal and Faraidan from two species of Astragalus 
{confer;. Pharmacoqraphza , p. 371). This account agrees with 
that found in Persian works on Materia Mediea, which 
describe Gazangabin as the produce of several tiees. Rich 
( Residence %n Koordistan , Vol. I , p. 3 42,) descubes the 
collection of Gazangabin, called by the Kcoids Ghero , by 
picking the leaves of the trees, letting them dry, and then 
gently threshing them over a cloth The season commences 
about the end of June Aitchison states that m Khorasan if 
is produced by Cotoyieasfe't nummhlai Fisch. ei Met/*; the 
shiub is called Siyah-chub, and is \ery abundant npon the 
Siyah-Koh and Sated- Kok lulls and in the Ardewan Pass 
forming thickets . the manna forms m July and is shaken 
into a clothe 

Chemical compositton. — Tamarisk manna from Sinai, exam- 
ined by Berfchelot, was a thick yellow syrup, and was found 
to consist of cane sugar, inverted sugar (levulose and glucose! 
dextrin and water, the last constituting one-fifth of the whole 
A specimen of Persian Gazangabin yielded to Ludwig, 
dextrin, uncrystallizable sugar and organic acids The galls 
contain as much tanuic acid as oak-galls and are readily pur- 
chased by manufactuiers when offered for sale m Europe 

Commerce — Gazangabin is imported mto Bombay from 
Persia. Value Re. i per lb. , it is kept in most druggists* 
shops The galls are sometimes 1 abundant ; at others un- 
obtainable. Value, Rs. 12 to 13 per maund of 37^ lbs. 

Tamarix articulata, Fahl. Symb . i% , 48, t 32. The 
galls. 

* The leaves found in the Gazangabin imported into India aie ceitainly 
those of Cotoneaster, as may be seen by a companion with Atchison's 
figure ( Trans Ltnn Soc , 2nd S»r Botany , Vol III , Pt f , 9 ' 
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Vernacular — Cboti Main (Z/mrZ.) 8amrat-ei-Asl {Arab), 
M agiya - m jm (Bom 5-, ), Gazhar and Azbah (Pers ) The tree is 
abundant m Sind and the Punjab* and is often cultivated. 
The galls are made use* of as a substitute for true galls, a 
description of then pi operties and uses will be found m Arabic 
and Persian works under the name of Sumrat-el-Asl , these 
do not appear to differ m anj important particular from the 
uses to which common galls are applied These gafllsr^aie 
smaller than those of T cfallica % and aie not 3-angled, they 
are round, knotty, of the size of a pea, and of a yellowish 
brown colour. Small Tam ansk galls are occasionally offered 
in the market m large quantities, but are often not obtainable, 
Talue, Rs. 12 to 13 pei mannd of 37\ lbs 

HYPERICINE^E. 

A number of species of Hypeiicum are found m the hilly 
parte of India, chiefly in the North, where H . perforatum, 
lj%nn , is recognised by the Mahometans as representing the 
vncpiKov or avbpoa-cufiov o± the Greeks. In Persia a plant-, 
desciubed by Mahometan wi iters on Materia Medica as a species 
of Hyufarikun (Hvpericon) isknown by the local names of 
Dadi and Jau-i-jadu or ifi magic bailey 3 * To these plants are 
ascribed the medicinal virtues which were formerly attubuted 
to the St John J s worts of Euiope, the old name of which was 
Fuga Daemonum, in allusion to their supposed power of expelling 
the demon of hypochondriasis Hypericum was also thought 
to act as a charm against witchcraft. On account of the red 
juice of the floweis, winch was considered a signature of human 
blood, it was called avhp6<raipov by the Greeks, and was used as 
an application to wound* The Hypericum Andro^cemum of the 
botanists is the laige bushy plant, so common m shrubberies m 
England, it is the Toute same of the Fiench, the Tutsan of the 
English, and the Rumman-el-anhar of the Arabs. By some it is 
considered to be the Hypencon of the Greeks The^e herbs 
are bitter and astungent, and w r ere formerly supposed to have 
detersive, lesolutive, anthelmintic, diuretic and emmefiagogue 
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properties when given internally Externally they were used 
as vulneraries, fend as excitants in chronic rheumatism. They 
are not used m modern medicine. 

Chemical composition . — When the flowers of j EL perforatum , 
freed from their calices and dried, ’are exhausted with absolute 
alcohol, and the tincture is evaporated, a soft residue is left of 
a red colour (hypericum red) together with volatile oil. If 
the flowers are exhausted with water, then with dilute alcohol, 
well dried after exhaustion, and the colouring matter extracted 
from them by ether, it remains on evaporation as a blood- 
red resin, having an odonr of chamomile. It melts below 
100° and does not yield ammonia by dry distillation. It is 
insoluble in water and m dilute acids'. By aqueous ammonia, 
potash and soda, it is coloured green and dissolved , the 
saturated solution is red by reflected light, hut exhibits after 
dilation a green colour by transmitted light. The ammomacal 
solution leaves on evaporation a neutral' blood-red resin 
having the odour of hypericum, soluble with yellow colour m 
water, and giving off ammonia when treated with potash The 
red combines also with the alkaline earths, eaiths proper, and 
heavy metallic oxides ; its alcoholic solution precipitates the 
alcoholic solution of chloride of calcium, also neutial acetate 
of lead and ferric chloride It dissolves in alcohol, more 
readily m ether, with wme-red to blood-red colour, also m 
volatile oils and m warm fixed oils. ( Buchner ) According to 
Marquart, the colouring matter of the fresh flowers is a mix- 
ture of anthocyan and anfchoxantkin, separable by exhausting 
with alcohol and treating the ie'-idue with Water. 

GUTTIFEBJE 

GAJRCINIA INDICA n , out . 

Fig. — Bent, and Turn t. 32 , Wight TILL, 125, Red 
Mango (Eng ), Garcima a fruit ale (Pr ). 

Hab. — Wests . n Pcmnsiii'i, Ambo^ua. The fruit, seeds, 
and bark 
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Vernacular . — The fruit, Ratambi. Bhirand {Mar,), Brindao 
{Goa} ; the oil, Kokam cha tel, Bkirandel (Mar.); the bark, 
Hatambi sala (Mai.)* 

History, Uses, &C. — The tree is common on the 
Western coast between Damanp and Goa ; it grows wild upon 
the hills of the Concan, but is often to be seen in gardens 
close to the sea. It flowers about Christmas, and npens its 
fruit in April and May. The fruit is largely used all along 
the Western coast as an acid ingredient m curries, and is 
an article of commerce m the dry state. It is generally 
prepared by removing the seeds and drying the pulp m the 
sun : the latter is then Sligl tly salted and is ready for the 
market. It is known as Amsul or Kokam , and was in use 
in the Bombay Army as an antiscorbutic m 1 799 (Dr White)* 
In Goa the pulp is sometimes made into large globular or 
elongated masses. The seeds are pounded and boiled to 
extract the oil, which, on cooling, becomes gradually solid and 
is roughly moulded by hand into egg-shaped balls or concavo- 
convex cakes. This is the Substance known to Europeans as 
Kokam butter . Th© natives occasionally use it for cdoking, 
but it is mostly valued bn account of its soothing properties 
when used medicinally. The juice of the fruit is sometimes 
used as a mordant m dyeing, and the apothecaries of Goa 
prepare a very fine red syrup from it, which is used in 
bilious affections -Nothing seems to be known of the history 
of the Kokam fruit before the time of Gaicia d’Oita (1563), 
who found it m use at Goa, under the name of Brindao, •{* when 
he visited that city ; the same name is still used by the native 
Christians. As it was an article of export m Garcia's time, 
there can be little doubt that it was used in Western India 
long before the Portuguese visited the country, just m the 
same manner as it is at the present day. The tree was known 
to Rumphius, who calls it Folium acidum majus or Groot Saur- 

* MS note signed bv him m the Bombay Asiatic Society's copy of 
Rumphius 

t \ toi ritpUon ol the M irathi name fSfT? Bln rand 
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blad. He says the young leaves are acid like sorrel, and are 
used in cooking fish m Amboyna. Kokam butter appears to 
have first attracted the notice of Europeans about 1830 as a 
remedy for excoriations and chaps of the skin , in order to 
apply it, a piece is partially melted and* rubbed upon the 
affected part. It is also of great value for the preparation 
of Nitrate of Mercury ointment, fwhich if made m the usual 
manner is too fluid for hot climates ; Indian lard being very 
fluid, equal parts of it and Kokam oil will be found to make 
an ointment of good consistence and colour which keeps well. 
The bark is astringent, and the young leaves after having 
been tied up in a plantain leaf and stewed in hot ashes, are 
rubbed m cold milk and given as a lemedy for dysentery. 

Description. The fruit is spherical, about the size 

of a small apple, red, containing an acid pulp of a still 
deeper colour, m which from 5 to' 8 remform seeds are em- 
bedded , the seeds are compressed laterally, wrinkled, about 
f of an inch long by 4-30ths broad , the cotyledons are very 
thick, closely adherent, and have a* street oil) taste Kokam 
buttei is of a yellowish white colour, firm, dry and friable m 
the hottest weather, and greasy to the -touch like spermaceti ; 
its structure is crystalline , it generally contains impurities, 
and requires to be remelted and strained befoie it can be used 
for pharmaceutical purposes; the residue after this process 
consists chiefly of particlea of the fruit dud seed 

Microscopic structure — -The cotyledons are composed of 
large reticulated cells containing crystalline fat 

Chemical composition . — Pluckiger and Hanbury give the 
following account of it . — “ Purified Kpkum batter, boiled 
with capstic soda^ yields a fine hard .soap, which, when 
decomposed with sulphuric acid, affords a crystalline cake of 
fatty acids weighing as much as the original fat. The acids 
were again combined with soda, and the soap having been 
decomposed, they were dissolved m alcohol of about 94 per 
cent. By slow cooling and evaporation, crystals were first 
formed which, when perfectly dried melted at 69 5° 0 ; they 
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are consequently Stearic acid. A less considerable amount of 
crystals which separated subsequently had a fusing point of 
55° 0 , and may be referred to Mynsfeic acid A portion of 
the crude fat was heated with oxide of lead and water, and the 
plumbic compound dried and exhausted with ether, which 
after e vapoi ation left a very small amount of liquid oil, which 
we refer to Oleic acid. [Finally the sulphuric acid used at the 
outset of the experiments was saturated, and examined m the 
usual manner for volatile fatty acids (butyric, valerianic, &c ), 
bat with negative results. 

“ The fat of the seeds of Q. indica was extracted by ether 
and examined in 1857 by J. Bouis and d’Oliveira Pimentel. 
It was obtained to the extent of 80 percent., was found to fuse 
at 40° C., and to consist chiefly of stearin (tristeann). The 
seeds yielded 3 72 of nitrogen. Their residue after exhaustion 
by ether afforded -to alkaline solutions or alcohol a fine red 
colour. 3 ’ The dried fruit sold m the bazaar as kokam has 
been examined by Lyon (1881) with the following results: — 
Moigture, 37*04 ; h°t water extractive. 42 00 , cellulose, 5 62 , 
insoluble residue, 1 4 54. Hot water solution, bright red and 
very acid, turns bluish greeu on addition of alkalies in excess ; 
acidity due to Malic acid Tartaric acid either absent or 
traces only present. No Citric acid Fixed free acidity = 
13*537 per cent Malic acid Total ash 7-88 Insoluble m 
water 1*96; soluble in water 5 92 Chlorine of soluble ash as 
Na Cl — 4*62 per cent Alkalinity of soluble ash as potash = 
0 79 per cent. The Chloride of Sodium is probably intro- 
duced When the kokam is salted. 

Commerce. — The dried fruit comes from Goa, Hmgbli and 
Malwan. Value, Rs 40 per candy of 28 Bombay maunds of 
2S lbs* each. 

Kokam butter comes from Goa. Valae, Rs. 5 to 7 per 
Surat maund of 37^ lbs 

Garcinia Zanthochymus, Hook. /, Roxb. Cor. Pi. 
II t 51, t. 196. A tiee of Eastern Bengal, Eastern Himalaya, 
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Eastern Peninsula, Western Peninsula, produces a yellow fruit 
the size of a small apple and very acid, which is used for the 
same purposes as that of Q indtca ; it is dried and made into 
a kind of Ams&l In bilious conditions a sherbet made with 
about 1 oz. of the amsul with a little rocksalt, pepper, g.ager, 
cummin and sugar, is administered The native name is Onth. 
or Osht. 

GARCINIA MANGOSTANA, Linn. 

Fig. — — j Sot. Cab 845 Maugosteen (Eng ) Mangostan 
( Fr .) The rind 

Vernacular. — Mangustan ( Ind .). 

Hab. — Malayan Peninsula, Southern Tenasaerim. 

History, Uses, &C. — The rind, or entire fruit dried, of 
the well-known mangosteen is brought to I ndia from the Straits 
and Singapore, and is a popular remedy for diarrhoea and 
dysentery. Rumphius tells us that the Macassars also use the 
bark and young leaves for the same purpose and to cure 
aphthae of the mouth. Dr S. Aijun, of Bombay, has found 
the rind very Useful in the chronic diarrhoea of children. It 
has also been used as a febrifuge The medicinal action of 
this drug appears to be chiefly due to the tannin which it con- 
tains (see Quercus) The physiological effects of the crystalli- 
zable substance mangostm and of the resin have not been 
studied^ but the drug may probably be classed with the terebin- 
thinate astringents. 

Description- — The fruit is globular, as large as a small 
-apple, with a thick woody rmd it is crowned by the ealycine 
segments, which form a kind of rosette : within it is a sweet 
acidulous white pulp and several seeds. The thick rind and 
the bark of the tree are very astringent, and yield an astringent 
extract which may be given m pills or syrup. 

Chemical composition. — W, Schmidt has obtained a crystal- 
lizable substance, Mangostm , C 20 H 22 O 5 , from the nnd of the 
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fruit To obtain it the rind is first boiled in water to remove 
tannin, and afterwards exhausted by boiling 1 alcohol, upon 
evaporation of the alcoholic extract, a yellow amorphous mass 
is obtained, which consists of mangostm and resin, this is 
redissolved in boiling alcohol, and water added to the boiling 
solution as long as it causes a precipitate of resin. From the 
solution on cooling mangostm is obtained in small yellow 
scales ; it may be purified by resolution m alcohol and precipi- 
tation by subacetate of lead ; remaining ti aces of resin are 
removed by the addition of water to the alcoholic solution, and 
finally, after several recry stalhzatious from weak alcohol, the 
mangostm is obtained m thin golden yellow scales, which are 
tasteless, and fuse atabout 190° C. , at a higher temperature 
it is decomposed, a portion subliming unchanged Mangostm 
is insoluble in water, but readily soluble m alcohol and ether, 
its solutions ^re neutral, hot dilute acids dissolve it without 
change,, hot, c trace titrated nitric acid converts it into oxalic acid, 
sulphuric acid forms Vvith it a deep red solotion and chais it if 
heated It forms yellow solutions with alkalies. It reduces 
solutions of the noble metals, and turns perchloride of iron of 
a dark green colour, 'tarliich. is removed by the addition of an 
acid. ( Ann . der Chemsund^Phaim., t. xcni., p 83, Wurtz , Diet, 
de Chim., t. in, p- 310.) 


GARCINIA MORELLA, Desrcwss 

Fig. — Bentl. and Tiim., t. 33; Wight Ic , t. 102. Gam- 
boge tree ( ~ESngS) t Guttler des peintres (Fr ). 

Hab . — Eastern Bdngal, Western Peninsula, Eastern 
Peninsula, Ceylon. The gum-resra. 

Vernacular.-*— The tree, Makki-maram, Korakapuli ( Tam.), 
Jangehnlimara ( Can ), Tamal ( Hind , Beng , Mar.). The juice, 
Tamal (Hind., Beng., Mar., Can ) The drug Gamboge, Us- 
sdreh-i-Rewand, Gotaganba (Pens., Ind.), Pe vanchi-no-s iro 
(Guz). 
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History, Uses, &C. — The Gamboge tree of Malabar 
and Canara, which is also found in other parts of India, is by 
Beddome called Q pictoria and kept distinct from <?. Morelia . 
Hooker considers them both, to be the same species* There 
would seem to be no doubt that Gamboge has never been 
collected m India as an article of commerce; and that it is 
only from a comparatively recent date that the dru^g has been 
known m this country ; but the Hindus of Canara and Mysore, 
and probably of other parts of India, have for a long time 
used the jmce of this tree under the Sanskrit name of Tamala 
as a pigment for making seetarial marks on the forehead, and 
this name is still current m Bengali and Marathi. 

Other Sanskrit names for the tree are Tapiccha and T£pmja. 
The Ussarah-i-»R,ewandof Arabic and Persian books is ? properly 
speaking, an extract of Rhubaib, as the name implies, but owing 
to a similarity in properties and also in colour, the same name 
was applied to Gamboge upon its becoming known as an article 
o*£ commerce. Siam Gamboge is the only kind obtained m the 
drug markets. An interesting account of the history of com- 
mercial Gamboge will be found in the Pharmacographia from 
which it appears that it only became known to the Chinese about 
A.D. 1300, and was not introduced into Europe before 1603. 
Reudenius (1614 — 1625) described its medicinal properties 
and recommended its use as a purgative m arthritis (gout). 

Description. — Through the kindness of Df. Davies, when 
Civil Surgeon m Canara, we received a specimen of Gamboge 
collected there. It is in irregular fragments, and appears to 
have been collected upon leaves, portions of which still adhere 
to it. The finer pieces have the colour and consistence of 
Siam Gamboge, but contain many impurities, such as portions of 
wood and leaves. Fully half the sample is of a dirty yellow- 
ish brown colour, and has a spongy structure , this portion, 
treated with rectified spirit, gives a clear deep orange solution 
like ordinary Gamboge, but leaves a copious greenish yellow 
marc, which appears to be chlorophyll As at present collected, 
this Gamboge is too impure for commercial purposes. 

23 
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Chemical composition. — Indian Gamboge has been found by 
Chnatison (1846) to be essentially the same as that of Siam* 
It has also been examined by Broughton (1871), who is of 
opinion that it is equal to that of Siam. A sample of Gam- 
boge from the Nagar district m Mysore was found by one of us 
to be remai kably pure , it had the following percentage com- 
position — -Moisture, 5*4; resin, 86 4; gum, 13*0; dross, 1 2. 

Commerce. — In the Indian markets the ordinary pipe Gam- 
boge is alone met with. Price, Re. 1^ per lb. 


MESUA FERREA, Linn. 

Fig. Bheede, Hort. Mai Hi , 53, Wight !«.,«. 127 ; Jc. 

i 1J.8.- Iron wood tree (Eng.), Mesua Naghas ( Fr .). 

Hab. — E. Bengal, E. Himalaya, E. and W. Peninsulas, 
Andamans. The flowers 

Vernacular . — Nagbesar (Hindi., Beng ), Nagcbampa {Mar ), 
Nageeuram ( Tam ), Naga-sarupagi (Can.), Chikati ruanu 
(Tel ), Veila (Mai ) 

History, Uses, &C.— This beautiful tree, witb its large 
Cifctus-like white flower, called m Sanskrit EZanjalkama 
and Nagkesara, is a favourite of the Indian poets. In the 
Naishada the poet compares the petals of the flowers from 
which the bees were scattering the pollen of its golden anthers, 
to an alabaster wheel on which Kamadeva was whetting his 
arrows, wiuie the sparks, of fire were dispersed in every direc- 
tion. It is the Castanea rosea mdica of Rheede, so called, 
because the fruits are like chestnuts m suae and shape. The 
dried blossoms are prescribed by Hindu physicians as an 
adjunct to medicinal oils on account of their fragrance, and are 
also considered to have astringent and stomachic properties. 
Powdered and mixed with gJii (liquid butted) they are recom- 
mended by most of the later.Hmdu writers m bleeding piles, and 
burning of the feet. The root bark of Mesua ferrea contains 
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mucli resmous juice, which exudes freely when it is wounded , it 
has a reddish brown epidermis, consisting of ten or more rows 
of brick-shaped cells, full of condensed resin Within the 
epidermis is a variable number of rows of cells of the same 
shape, yellow, refractive, and containing resinous juice; the 
medullary rays are also yellow and refractive ; there are 
numerous large lafciciferous vessels ; the bark is mildly astringent 
and feebly aromatic, but is not bitter as stated ip the Pharma- 
copoeia of India. Uheede says that combined with ginger it is 
given as a sudorific. The oij of the seeds is used as an 
embrocation m rheumatism and as *a healing application to 
sores A poultice of the leaves made with milk and cocoanut 
oil is applied to the head m severe colds ( Rheede ) On the 
whole, the jjlant may be classed with the terebmthinate 
astringents. 

Description. — The flowers are about 3 inches in 
diameter, sepals orbicular, thick, with membranous margins, 
inner pair largest ; petals 4, spreading, cuneate-obovate, pure 
white ; anthers large, oblong, golden yellow. Fruit ovoid, 
conical- pointed, size of a large chestnnt ; base Burronnded by 
the persistent sepals, 1 to 4 seeded , seeds dark-brown, testa 
smooth ; round the base of the young fruits a tenacious resm 
exudes, which in time covers them. The resm at first is sotG^ 
but hardens on exposure to the air , it is pleasantly aromatic. 

Chermcal composition . — The chief principle of Mestia f erred 
appears to be au oleo-resin which abounds m all parts of the 
tree, and is obtained pure from the young fruits. The fresh 
tears sink m water, melt between 50° and 60° 0., and partially 
dissolve in rectified spirit, amylic alcohol and ether, but 
wholly in benzol. Boiled with solutions of soda or ammonia 
the resin forms a clear mixture precipitable by acids m a 
white curdy condition. The solution in spirit has an acid re- 
action, and is dextro-rotatory when examined by polansed light ; 
the solution gives a precipitate with alcoholic plumbic acetate,, 
soluble when heated. From the partial solubility there are 
probably two resins present. Submitted to distillation Ch6 
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per cent, of a flagrant essential oil was obtained , this was of a 
pale yellow colour, and possessed m a high degree the odour of 
the flowetrs, and ‘resembled that of the exudation of the Ohio 
Turpentine* 

The seeds yielded to ether 315 per cent, of fixed oil, the 
kernels alone gave 72*9 per cent. The oil thus obtained had 
a deep yellow colour, formed orange-coloured mixtures with 
sulpliunc and nitric acid, was partially soluble m alcohol, and 
had a specific gravity of 0 972 at 17° C., a temperature at 
which it began to set, on account of the crystallization of the 
more solid fats. The hard pericarp contained a considerable 
amount of tannin. 

Commerce — True Nagkesar is not an article of commerce in 
India The oil of the seeds us sometimes offered for sale. 
Value, Rs. 4 per maund in Canara. 

OCHROCARPUS LONGIFODIUS, Benth. 

and Mooli. 

Fig. — Wight. Ill 130 ; Ic t 1999. 

Hab . — Western Peninsula The flower buds 

Vernacular. — Punnag, T6mbra-nagkesar ( Mar .), R&ti-nag- 
k$sar ( Guz .). 

History, Uses, &C . — The dl'ied buds of this tree are 
known in commerce as red l^agkesar. The tree grows m the 
forests of the Western Peninsula from Canara to the Concan, and 
is called Surmgi by the Marathas and Punnaga m Sahsknt , the 
buds are used chiefly for dyeing silk, but have also astringent 
and aromatic properties, and are sometimes prescribed medici- 
nally. The fruit is eaten by children, who call it Gori-undi, or 
sweet Undi. The seed, which is as large as an ac&rn, exudes 
a viscid gummy fluid when cut. The medicinal properties of 
this plant are very similar to those of Mesua fen ecu 

Description. — Plowers two-thirds of an mclrm diameter, 
white, on nodes cloth'ed with subulate bractiolea m the axils of 
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fallen leaves; buds globose; pedicels 1 inch, slender, calyx 
bursting into 2 valves, reflexed during flowering ; petals 4, 
thm, deciduous, white , stamens many , style subulate ; stigma 
broad, discoid. The flowers are often hermaphrodite in culti- 
vation The dried buds are of a reddish brown colour and of 
the size of a small clove. 

Commerce — N6gkesar comes principally from Rajapur. 
Value, Its 2-32 to 3 per maund of 23 lbs 

CALOPHYLLUM INOPHYLLUM, Linn. 

Fig. — Wight. Ill i , 128 , Ic t 77 Sweet-scented Calo- 
phyllum, Alexandi lanLaurel {Eng.), Calophjlle faux Tacainahac 
(Er). 

Hajb * — W. Peninsula, Ceylon, E Peninsula, Andamans* 
The oil and seeds 

Vernacular. — Sultan Champa (Hvtid*), Undi ( Mar }, Punn ai~ 
gam (Tam.), Punn&gamu, Ponna-chettu ( Tel ), Suragonne- 
xnara (Can) The oil, Sarpan-ka-tel (Hind), Undi-che-tel 
{Mar.), Punnai-tailam, Punnai-kai, Pmna-cotai ( Tam ), Laurel 
nut oil (Eng ) 

History, Uses, &C. — This tree, iyild, or in a cultivated 
state, is widely distributed throughout India, and is considered 
by some to be the Punnaga or K£sava of Sanskrit writers, but 
as its flowers aie not collected, and those of Ochrocarpus are, 
and aie still known as Puunaga m Marathi, it seems probable 
that the latter plant is the true Punn^ga The natives appear 
to regard both trees as varieties of one species* The Alexan- 
drian laurel abounds m Travail core and on the Western coast* A 
greenish-coloured oil is expressed from the seeds, which is 
used for burning by the poorer classes, and is valued as an 
application for rheumatism, either alone or mixed with an 
equal portion of Hydnocarpus oil , it is also used as an appli- 
cation to exanthematous eruptions, and the seeds pounded 
with cashewnut seeds, borax and sparrow’s dung are applied 
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as a lep to hasten maturation. At Pondicherry the oil has a 
reputation as a specific for scabies, and according to Corre and 
Lejanne, it has been tried unsuccessfully at the Saigon hospital 
as a cicatrizing agent. The Annamite name is yao-monon. 
The pounded^ bark: is applied to swelled testicles. The tree 
when wounded exudes a small quantity of bright green resin, 
which is not collected, nor does it appear to be made use of m 
any way. This substance is soft and entirely soluble m recti- 
fied spirit , it has a parsley odour, and has been confounded 
with Tacamahaca, the exudation of C. Oalaba, not a native of 
ladia. Rbeede says that the resin is emetic and purgative , 
his expression is, £ the tears which distil from the tree and its 
fruit 1 ; this is quite correct, as small tears of resin may often 
be seen adhering to the fruit. 

Description. — The fruit is ovoid or round, and green 
ish-yellow when ripe , it varies in size ; on old trees it is 
often as large as a bantam’s egg , the pulp surrounding the 
nut dries up when the seed is mature, and the previously 
smooth skin covering it becomes brown or black and much 
wrinkled; the endocarp is hard, woody, and white, as thick 
as the shell of a filbert, withm it .is an inner endocarp, soft, 
and corky, of a red colour, thicker than the woody shell 
towards the apex of the fruit, bnt gradually becoming very 
thin towards the base, the inner surface of this layer is highly 
polished. The seed is of the same shape as the nut; it is very 
oily and has a rancid taste; it consists of two hemispherical 
ootyledons very closely united ; under the microscope a stroma 
of small ovoid cells is seen, through which numerous large ves- 
sels loaded wifih greep oil run in a. longitudinal direction. 

Chemical composition — The resin melts easily and dissolves 
completely in alcohol; according to Sommer it d6es not yield' 
umbeThferone by dry distillation. The oil of the almonds is 
greenish yellow, jbitter and aromatic, sp. gr.'0‘942,j it solidifies 
at -f* 5°. (Lepme.) The fresh kernels examined by one of us 
gave off 30 per cent, of water m drying, and the dried kernels 
afforded 68“ per cent, of oil. Theoilwas greenish-yellow, bitter. 
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and fragrant; sp gr. 0*9315 at 16° C , it commenced to congeal 
at 19° and set at 16°. The saponification equivalent was 285*6. 
The oil yielded 90*85 per cent, of fatty acids, sp. gr. 0 9237 at 
16° and 0 8688 at 90°, melting at 37° 6, and possessing a com- 
bining weight of 283. If the oil be shaken up with a diluted 
solution of soda, and the red alkaline liquor be precipitated with 
an acid and then shaken up with ether, the ethereal extract leaves 
on evaporation a green crystalline residue having the odour of 
melilot and a bitter taste. The odorous crystalline body is 
also removed by agitating the oil with 85 per cent, alcohol. 
The oil is non-drying Rxposed for one month to the air at a 
temperature of 14° — 20°, and for eight hours in a Water-oven 
kept at the boiling point, the oil did not increase m weight. 
Treated according to Reichardt’s distillation process, the oil 
yielded only a minute trace of volatile fatty acids. Three drops 
of sulphuric acid added to twenty drops of oil gave a refl colo- 
ration with orange streaks; after stirring an orange-brown 
mixture was produced. With nitric acid a chocolate brown 
mixture was formed A residue soluble in boiling water was 
obtained which had the peculiar odour of conmarin, but it did 
not yield any crystals of that substance. The oil must be 
classed with the cotton seed group of fixed oils. 

Commerce — The oil under the name of Laurel nut oil is 
exported from Southern India The exports from Travancore 
for the past five years had the following values — 1882-83, 
Rs 74,314; 1883-84, Rs. 68,767; 1884-85, Rs. 48,997, 1885- 
86, Rs. 78,845 , 1886 — 87, Rs. 57,148. The tariff valuation 
of the oil is- Rs. 8 per cwt. as against Rs 14 per cwt. for 
cocoanut-oil. The export from Alleppy m 1886-87 was 6S 
cwts In Bombay it is not exported, but the country-people 
express it for burning, and use it medicinally. In Ceylon it is 
known as Domba oil. It is chiefly exported to Burmah, where 
it fetches a comparatively high price. 

Calophyllum Wight iaiaum, Wall , Wight . III. i , 
128; Ic t 106 Sira Punnai {Tam. and Mai }. This tree is 
abundant in Canara, where it is called Babbe s and expends to 
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Travancore The gum occurs m large translucent: irregular 
lumps of a yellowish colour ; it is of horny texture, somewhat 
brittle, without odour; the taste is soapy. When placed m 
water it gradually softens, and finally disintegrates into a fine 
granular matter which floats m the form of flaky particles of 
a dirty white colour, and numerous oil globules which gradually 
•collect upon the surface ; the water dissolves a small portion 
and becomes slightly viscid. 

Calophyllum tomentosum, Wight, Beddome FI. Syl. 
xxii., t 2, Wight Ic., t 110. Poou ( Eng ). A tree of the 
Western Peninsula and Ceylon, m Marathi Punai, yields a gum 
which is black and opaque, and much mixed with pieces of 
corky bark , it has a feeble astringent taste, and is very soluble 
in cold water, to which it yields a yellow brown solution exhi- 
biting a strong blue fluorescence Alum followed by carbonate 
of soda throws down apparently some of the brown colouring 
matter without interfering with the fluorescence, as' after 
precipitation the solution although lighter m colour is very 
strongly fluorescent. 

A solution purified by alum in this way has its fluorescence 
immediately destroyed by acids and restored again by alkalies 
Examining its absorption spectrum it is found that while fluo- 
rescent the solution gives a broad absorption band at the 
violet end of the spectrum extending to about G ; this band 
disappears on destreymg the fluorescence by acids, but re- 
appears on the addition of alkalies The solution of the gum 
does not appear to rotate polarized light. The gum itself com- 
municates only a very faint fluorescence to rectified spirit. 
(Lyon) 
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CAMELLIA THEIFERA, (Jrrff 

Fig * — Trans Linn. Soc. XXII., t. 61 ; Bentl. and Trim 
34 Tea plant (Eng ), Th6er (Fri). 
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Hab. — 'Upper Assam* Cachar, China. Cultivated elsewhere 

Vernacular — Cha* Chai (Tnd ) 

History, Uses,&C. — There is reason to believe that the 
use of tea was unknown before the Chustian era. This has 
been accounted for by the fact that the distucts where the 
plant grows wild were not till then annexed to the Chinese 
Empire. Its origin, like that of many other useful plants, 
has formed the subject of an interesting myth, which attributes 
its discovery to the Buddhists m the latter half of the fifth cen- 
tury. According to a Japanese legend related by Kaempfer* 
the patriarch Bodhidharma* who died in China ra the year 495 
A.D.* was so devoted an ascetic that he denied himself even 
natural rest. Being one day, however, overcome by sleep* he 
felt* on awaking* such keen remorse- for yielding thus weakly 
to his lower nature* that he cut off both his eyelids and flung 
them on the ground. From these sprang the tea-plan^. The 
holy man partook of its leaves, and found to his surprise that 
it endowed him with fresh vigour to renew Ins meditations 
He communicated his discovery to his disciples, aiid taught 
them that method of using the leaves which thenceforward 
became generally practised The first mention ©f tea in Chinese 
annals is in connection with a tax imposed on it in 793 A.D. 
The next reference to it occurs m the account of the travels of 
two Mahomedans m the ninth century. Europeans* however* 
do not appear to have acquired any knowledge of tea until the 
latter half of the sixteenth century, when it is noticed by 
Ramusio* Maffei, van Lmschoten* and Botero. Later on, it 
was again described by the Jesuit Tngault and by Olearius. 
It is generally supposed that it was first brought to Europe by 
the Dutch East India Company during the first half of the 
seventeenth century. The leaf reached Pans in 1 635* and the 
shrub wds planted there m the Royal Gardens m 1658, Russia 
first obtained tea ra 1638* through Starkow, the envoy to the 
Mongol AHvii Khan, who entrusted him with two hundred 
packets of that commodity as a tubute for the Czar. Starkow 
is said to have considered it as worthless, and to have taken 
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charge of tfc veiy unwillingly It found, however, great favour 
with the Couit at Moscow, and soon became a national 
beverage As regards the introduction of tea into England, 
the following are the most important facts to be considered. 
The first English vessels which ever sailed to the East and 
back belonged to tba expedition under Lancaster, despatched 
by the London Company in 1601, soon after the grant of its 
onsrmal charter. None of these vessels returned home until 
after Elizabeth’s death. If tea, therefore, reached England during 
her leiga, it must have come from the East through a foreign 
channel. It has been supposed by some that tea was first 
brought over to England from Holland by Lords Arlington 
and Ossory in 1666. A treatise, however, by one Thomas Garnay* 
a retailer of tea, who wrote during the Commonwealth, proves 
that it was aheady in use amongst the English some years 
previously He states that “ m England it hath been sold m the 
leaf for six: pounds, and sometimes for ten pounds the pound 
weight, and m respect of its former scarceness and dearness, 
it hath been only used as a regalia m high treatments 
and entertainments, and presents made thereof to punces 
and grandees till the year 1657 99 Later on m 1660, an Act of 
Pai liamcnt was passed, imposing a duty of eight pence on 
every gallon of tea made for sale In the same year^ also. 
Waller, the courtiei-poet, wiote the following lines on the 
occasion of the mamage of Charles II with Catherine of 
Braganza 

“The bebt of queens and best of heibs vie owe 
To that bold nation who the nay did show 
To the far region wheie the sun doth rise. 

Whose nch pioduetions we so justly prize ** 


From these facts we may conclude that tea was first intro- 
duced into England through the Portuguese before the year 
1657 It is, however, highly improbable that it was long 
before that date, for until then it appears only as a very scai ee 
and expensive luxury, and is not mentioned by a single earlier 
English wjiter ClhnitU Leith ) 



TEftXHTRCRNTA CEAS 


179 

There are two well-maikod kinds of tea distinguished as 
black andgiepn, of each of which we nave reral commercial 
varieties. Thus, of black teas, the best known soi fcs are 
Congou, Souchong, Oolong, Pekoe and Caper, and of green 
teas — Hyson, Hyson-skm, Young Hjson, Twankev, Imperial 
and Gunpowder Many teas aie scented with the flowers ot 
the orange, rose, jasmine, sweet-sdtented olive, &e. The finest 
teas, some of which sell for as much as 50s per lb , are con- 
sumed by the wealthier classes m China and Russia, and to a 
small extent m India These teas are not raanufactuied in 
India. The various kinds of tea aie all prepared from the 
same plant thus, green tea consists of the leaves quickly 
dried after gathering, so that tlieir colour and other characters 
are m a gteat measure preserved, and black tea consists of 
the leaves dried some time after being gathered, and after 
they have undergone a kind of fermentation, by which their 
original green colour is changed to black, and other important 
changes produced It should be noticed, however, that much ot 
thegieen teais coloured aitificially with a rmxtuie of Piussum 
blue and gypsum, or indigo and gjpsum to which a little 
tuimenc is sometimes added 

Roth black and green teas are frequently adulterated with 
the leaves of other plants The colour, odour and taste of 
both green and black teas are communicated to hot water, an 
Tnfusion of the former having a moie or less greenish-yellow 
colour, a peculiar aromatic odour, and an astringent feebly 
pungent and agreeably bitter taste, while an infusion of the 
latter has a dark brown colour, a somewhat similar but gene- 
rally less agreeable odour, and an astringent, bitterish, but 
less pungent taste. The principal use of tea is to foim an 
agreeable, slightly stimulating, soothing, and lefieslnng bever- 
age It was also formeily believed that tea, fiom the theme 
it contained, had the effect of diminishing the waste of the 
body, and as any substance that does this necessarily saves 
food, it was regarded as indirectly nutritive, but Dr Edward 
Smith has shown that, on the conti aiy, tea increases the 
bodily waste by a-otmg as a lespuatmy excitant, and m othei 



ISO 


TE 7?XSTIi (EM I A CEJE. 


ways. Fiom containing gluten, tea has also been regatdcd a”, 
directly nutritive, but m the ordinary inode of making tea 
this substance is not extracted to any amount. The action of 
tor is thus described by Dr Smith — “ It increases the assitmla- 
+ ion of food both of the flesh and heat- forming kind, and 
with abundance of food must promote nutrition, whilst m the 
absence of sufficient food it increases the waste of the body ” 
Tea is also a powerful astungent, and should not, therefoie, 
be taken until some time after meals, as it is likely to pioduce 
dyspepsia from tte combination of its tannic acid with the 
gelatine of the food and the production of an insoluble 
tannate, tot the same reason if taken m excess it is likely to 
cause constipation. Tea should not be taken as a beverage by 
those who suffer from wakefulness, or- by those who are liable 
co hysteria, or palpitation of the „ heart from valvular disease. 
As a nervine stimulant tea may be taken with advantage for 
headache and neuralgia, and m other affections caused by 
exhaustion of the system from depression of nerve power; 
Its effects as a nervine-stimulant are due to the tkeine contained 
m it- ( Bentl and Trim 

Pratt’s experiments with theme seem to show that the 
mofcoi netves aie not affected by it ; he surrounded one cruial 
neive ot a frog with a paste of 'theme and water, and irutated 
the spinal cmd, when both legs responded with umfoim 
alacrity Piatt also found that when the left sciatic nerve of 
a beheaded frog was surrounded by a paste of theme and water, 
alter ten minutes, irritation of the light foot produced reflex 
movements, whilst nrifcation of the left foot failed to elicit any 
response T J Mays l Polyclinic . Sept., 1887,) has shown that 
in theme we possess an agent which exerts no injurious action 
upon the oigamsm, even when administered m large doses 
To obtain this effect of theme he -found subcutaneous injection 
snflkienfc, and m local neuralgias ho injected as much as 15 
centigrammes with excellent results These injections were 
i e pealed daily for 21 days m obstinate cases with the effect of 
ontnely subduing the pain , they caused no local .. utation, nor 
dud they t interfere m any way with the patient’s appetite or 
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pi event him bleeping For subcutaneous injection theme 
should be combined with an equal pmtion of benzoate of 
sodium, which greatly mci eases its solubility. Pratt and others 
have fallow n that muscular fibie when brought m contact with 
theme, becomes strongly contracted, but it is uncertain whether 
this effect is pi educed by coagulation of the myosin or not. 
In muscles which had been soaked in curaie until the nerves 
weie killed the same rigidity was produced 

Ip. compaimg the physiological effects of theme and caffeine 
upon the excretions* it has been found by some experimenters 
that the former* does not affect the elimination off carbonic 
acid, while the latter diminishes it, as well as the discharge 
of urea, uric acid, and water* m a larger proportion than 
theme. Caffeine also is said to increase the watery constituent 
of the urine, whilst theme diminishes it. However this may 
be, it is a matter of familiar observation that the effects of tea 
and coffee upon the system are by no means identical , for 
while coffee causes wakefulness as w&ll as tea, m the foi mer case 
it is rather m pleasing insomnia, not unlike that occasioned 
by small doses of opium, tranquil for the most pait, and filled, 
with pleasing reveries . while tea* on the othei hand, induces 
in one who an vain endeavours to sleep after its use, a state 
of tension oi the nervous system which is m the highest 
degree distressing* Upon almost every one coffee acts as a 
stimulant which is more or less cordial, flushing the face and 
rendering: the pulse fuller, but such effects never follow th© 
us© of tea as direct consequences It is seldom that a single 
indulgence m strong coffee induces that nervous agitation 
and tremulousness and impaired muscular power which are 
ordinary effects of sti on g ~ , and unless we are greatly 

mistaken, gastralgia and other neuralgic affections are much 
more frequent among tea- di inkers than coffee-drmkers It 
is very true that some of these apparent differences may be 
explained by the fact that tea is generally taken, with only 
a small modicum of cream or milk, while coffee is as commonly 
used with a large piopoition of one or both. Indeed, in 
France, where coftee is the umveisal breakfast dunk, it is 
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always mixed with a great excess of milk, and is used pure 
< lueii y after dinner, when the presence of food m the stomach 
retards its absorption and modifies its action It is however 
customary for those who have mental or bodily woik to 
perform before bieakfast, to take a cup of “ black coffee 13 
immediately on leaving bed. 

Theine and caffeine do not fully represent the sources fiom 
which they aie respectively obtained The identity of these 
alkaloids m their physiological action does not imply a 
similar identity in tea and coffee As little should we be 
entitled to infer that all alcoholic drinks produce identical 
effects because they all contain alcohol as their chief con- 
stituent, It is just as certain that tea and coffee differ in their 
action upon the human system as that Rhenish or Boideaux 
wme acts very differently from whisky or biandy, although in 
all of these liquors the common cause of their effects is 
alcohol Moreovei, not only are theme and caffeine physiolo- 
gically identical, but so aie guaranme, cocaine, and theobromine 
with them and with one another, and yet the operations of 
guarana, coca, and theobroma are different from one another, 
and from those "of tea and coffee, m important particulars. It 
is unquestionably a fact of the highest possible interest that 
all of these vegetable products, which are used by different 
and remote nations, should contain identical proximate prin- 
ciples, but ivhile we thus aie led to admire the umveisality 
of physiological laws, we should not lose sight of tbe peculia- 
rities which distinguish these important ai tides of human 
food from one another. ( St did and 3 lauch ) 

Chemical composition — From some experiments made by 
us with fiesh tea leaves, which had been dried by exposure to 
air, and which had not been subjected to any manufactui mg 
operations, it would appear that gallic acid exists m the fiesh 
leaf m only mmube traces; but as the leaf during manufacture 
of tea is exposed to a high temperature, it is possible 
that the gallic acid in commercial tea may be present to a 
Krger extent. Regarding quercetin, no distinctive needle- 
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shaped crystals could be obtained* though a principle similar 
to it is present- 

In the last edition of Bloxam’s Chemistry it is stated the 
aioma of tea does not belong to the fresh leaf, but is produced* 
like that of coffee, during the process of drying by heat, 
which develops a small quantity of a peculiar volatile oil 
having powerful stimulating properties. The freshly dried 
leaf is comparatively so nch in thi^ oil, that it is not 
deemed advisable to use it until it has been kept for some time. 
We have found that freshly gatbeied leaf which has been 
dried simply by exposure to air possesses iu a marked degree 
the aroma of manufactured tea. Our experiments would lead 
us to infer that the bouquet of tea is not solely dependent 
upon this volatile oil, which exists ready formed m the leaf 
but is also due to the development by the action of heat, or 
some principle present m the leaf, of another odorous principle, 
and that the temperature necessary for the production of this 
secondary odorous principle need not exceed 100° Fahr. 

Regarding the use of fieshly manufactured tea, there 
appears to be an idea among some tea-plasaters that the use 
of the freshly manufactured article causes dysentery, but we 
are not m possession of the data on which the statement is 
founded 

A sample of tea bark contained 1*2 per cent of theme, a 
much lower amount than is usuallv found m the leaves. 

Manufactured tea contains a volatile o%l t gallotanntc and gallic 
aevdsy quercetin, and the so-called boheic acid, also the alkaloid 
the%ne said to be identical with caffeine obtained from coffee, 
and with the alkaloids of cocoa seeds, guarana, Paraguay tea, 
and kola nuts, more recently zanthme and another alkaloid, 
theophylline (dimethylzan thine) have been discovered m it. 
Theme and caffeine are trimetbylzanthme. Zanthme is found m 
muscles, and along with creatine, assists muscular power; 
they are products of muscular waste. The occurrence of 
xanthine m tea was shown by Baginsoky m 1 884 (Ze its. f Phy$ 
Chem vm., 895«)and Kossel 188S (Be? . der. deutschen Chem . Ges . 
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No. 11, p 2164,) described a new base which he named /7mo- 
‘phyllme, very similar in chaiacter to fcheobi online It melts 
at 264° jC , and sublimes at a temperature above its molting’ 
point. Tbe crystals aie larger than those of thcobiomme, but 
have the same chemical composition. Theophylline forint 
definitely crystalhzable salts with hydrochloric and mtnc acids, 
platinum chloride and gold chloride, as well as a crystalhzable 
sparingly soluble double salt with mercuric chloride. Its 
formula is C 7 H 8 N* O 2 

Battershall ( Food Adnltei ahons) gives the following as the 
results of the analysis by American chemists of samples repre- 
senting 2,4 i 4 packages of Indian teas — 



Pei cent 

Average 
pei cent 

Moisture . 

5 83 

to 

6 325 — 

5 938 

Extract 

37 80 

>> 

40 35 — 

38 841 

Total ash . . ... 

5 05 


6 024 — 

5 CIS 

Ash soluble in water .. 

3*122 

D 

4 280 — 

3 516 

Asli insoluble m water 

1 89 


2 255 — 

2-092 

Ash insoluble in acid 

120 

>> 

*296 — 

177 

Insoluble leaf * 

47 12 

>> 

55*87 — 

51 91 

Tamun ... .. 

13 04 


18 868 

15 323 

Theme . 

1 88 

?> 

3 240 — 

2 736 


Dr B H Paul and A. - T Cownley ( 1’hcnm Jena n,, Nov 
19th, 1887,) give the following interesting account of an inqiniy 
undertaken for the pm pose of ascot taming the cum instances 
that deteimine the differences of “ stiength ” , m tea • — 

'“■One of the points to which we directed our attention was 
the extraction of the theino in such a way that precise analytical 
results could be obtained admitting of a companson of different 
kinds of tea in regai d to the percentage of theme. After severa l 
trials we fouud that the method we had previously adopted for 
coffee was capable of furnishing satisfactory results, and that 
with carefdl manipulation the amount of theme in tea could 
thus bo determined with considerable accuracy 



TJOHJVSTIi OE2IIA CJEJEJ 


185 


For ihij purpose 5 grams of powdered tea is moistened 
with hot water, well mixed with one gram of hydrate oi 
lime, and the whole dned on a water bath The dry residue is 
then transferred to a small percolating apparatus and extracted 
with strong alcohol. The clear liquor is to be evaporated 
to remove alcohol, and the remaining water solution, measur- 
ing about 50 c c , mixed with a few drops of dilute sulphuric 
acid, which separates a trace of hme and partially decolorizes 
the liquid. After filtering the slightly acid solution, it is 
transferred to a separator and well shaken with chloroform, 
which gradually abstracts the theme Tin- part of ihe opera- 
tion requires particular care, for though theme is fieely soluble 
in chiorofoim it is necessary to shake the acidified water 
solution with several successive quantities of chloroform in 
order to remove the whole of the theme Unless the 
quantity of theme is very large, about 200 c. c of chloroform 
will be sufficient for o giam* of tea, and that should be used 
m 5 or 6 separate poitions, touring tb* jast portions by distill- 
ing off the chloioform m a weighed liask until it is found that 
there is no more theme taken up. The whole of the chloro- 
form solution is then to be placed m a stoppered separator and 
shaken with a very dilute solution of caustic soda This wid 
remove a small quantity of colouring matter and render the 
theme solution quite colourless, so that on distilling off the 
eholorofoim from a weagned ir^k the theme remains m a 
condition fit for weigVng hen the operation is caiefully 
carried out, the theme will be perfectly white In this way we 
have been able to obtain results of great umfoimuy 

Our first experiments wcie made with Indian and Cingalese 
tea, the geneial lesult thowing that both kinds contained a 
much higher percentage or theme than ha& hitherto been 
generally supposed, and that the variation m the amount of 
this substance was not considerable. In this ie&peet, however, 
there seems to be a marked difference between tea and coitee , 
the amount of theme m tea is by no means a constant quan- 
tity, and, so far as the tea of India and Oeylon is concerned, it 
varies from 3 22 to 4*66 per cent. Th*s is taking the tea m 
24 
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the ordinary au-di> condition in winch it is met with m 
eommcico The following table gives the results of our 
detoi Donations m twent} -e.ght samples that were selected for 
tin 5 , puipose as representing a wide range of quality, as may 
be understood, from the fact that the prices realised by the 
corresponding parcels m public sale varied fiom ? d to 3,9. 
pel pound. The sample No 10 was tea of exceptionally fine 
quality, that was valued at 0* or 7s per pound, and the 
sample No 4 consisted of the hairs detached fiom the leaves 
m sifting - — 



Approximate 
elevation of 

Moi&tiue 

Theme per cent 


place 6£ 
giowtli 

pci cent 

Original 

Tea 

Diy Ton. 

Qeylon Tta 

1 Penlros * ..... 

Ft 

2,500 

6 8 

4 56 

4 89 

2 ? L C 


8 0 

4 56 

4 85 

3 Kahalma , 

300 

5 h 

4 54 

4 80 

4 Haas fiom tea leases . 


6 6 

2 40 

2 57 

5 He rdenhuiah Pekoe 

3,500 

3 8 

4 08 

4 24 

6 Woodstock Pekoo Sou- 





chong 

4 200 

3 6 

3 4 1 

3 57 

7 Radella Broken Pekoe 

4,800 

4 0 

4 10 

4 30 

8 Morton Pekoe 

100 

4 2 

3 98 | 

4 15 

9 Fenhros Broken Pekoe 

2,500 

1 <5 1 

4 64 

4 96 

10 Stratkelhe Change Pekoe 

2,000 

5 4 

4 10 

4 33 

11 ISfalialma Orange Pekoe 

300 

5 4 

4 06 

4 29 

12 Venture Orange Pekoe 

4,300. - 

5*4 

3 74 

3 95 

13 fet Beys Pekoo Dust 

4,009 

4,300 

5 6 

3 40 

3 66 

14- Ventmc Pekoe Souchong 

! 4 8 

3 40 

3 57 

15 Venting Broken Change 




Pekoe 

4 "00 

6 8 

3 98 

' 4 26 

16 Calsay Pekoe Souchong 

5,000 

6 2 

3 22 

3 4 J 

17 Venture Pekoe 

4, J00 

5 ft 

3 48 

3 68 

18 Sfc. Glair Orange Pekoe 

4,200 

4 0 

3 90 

4 09 

Indian Tea 





19 Prkoe tip% picked out 


7 50 

4 27 

4 63 

20 Bioken Pekoe 

* « 

7 00 

4 48 

4 81 

21 Pekoe 


6 40 

4 16 

4 44 

22 Orange Pekoe 


4 80 

4 66 

4 89 

23 Pekoe 


5 60 

4 48 

4 74 

24 Broken Pekoe 


4 80 

3 76 

3 95 

25 Peko** .. . 


5 40 

3 CG 

3 86 

28 “ Weak 35 tea 

ft 

6 80 

4 06 

‘4 35 

27 " Strong 9 9 tea 

r 

5 80 

4 18 

4 43 

28 Mixture 

• »* « 

6 00 

3 64 

3 87 
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At piesent we have not had an opportunity of examining 
many samples of Chinese or Java tea that could he accepted 
a3 authentic, but so far as we have been able to judge the 
amount of theme is less than m the tea of India and Ceylon. 
But, so far as the tea of India and Ceylon is concerned, it is 
at least evident from the data above given, as compared with 
the prices mentioned, that the marketable value of tea is not 
to any great extent dependent on, or proportionate to, 
the amount of theme it may contain, however important "that 
constituent may be m othei respects. Neither can the 
“ strength” of tea, as that term is generally understood, be 
taken as proportionate to the amount of theme. This is 
evident from the results of the analysis of the two samples, 
20 and 27, which were selected by experienced judges of tea 
to i epresent extreme cases of diffeicuce as to strength The 
amount of theme in 27 is greater than m 26, but to such a 
small extent that the difference m stiength of the tea repre- 
sented by those samples could not be ascribed to the theme 
they contain. 

It appears to be much more probable that the ec strength ” 
of + ea is chiefly determined by the amount or condition of the 
astringent constituent, the precise nature of which is at piesent 
only partially known. Moreover, when the mode of prepar- 
ing teais consideied, it is also probable that this quality of 
f ‘ stiength ” may be largely influenced m degree by the mani- 
pulation of the leaves m the process of manufacture which 
comprises stages of fermentation and heating in. the moist 
slate m contact with atmospheric oxygen, both of which are 
conditions likely to induce alteration of material analogous to 
oi dm ary tannin. But before any definite opinion on this point 
can be offeied m place, of the general probability above sug- 
gested, it will be necessary to acquire a better knowledge of 
the chemical nature of that constituent of tea leaves which m 
some respects resembles ordinary tannin. 

The commercial Value of tea is at present estimated by a 
combined consideration of several factors, among which appear- 
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ance counts to a considerable degree In this respect the 
size of the leaves, indicating their age and likewise the 
presence of what is termed tip, ” consisting of the un expand- 
ed leaf buds, serve as indications by which tea is classed 
partly as Souchong or Pekoe and partly also as varieties of 
those kinds of tea In addition there is also the process of 
tasting practised by tea brokers. This consists m preparing 
infusions of the different samples much m the same manner 
that tea is commonly used, and then forming a judgment as to 
the value of the samples according to the aroma, flavour, and 
other characteristics of the corresponding infusions. This 
is an art that is practised with a surprising degree of precision, 
so that the results arrived at by different operators agree m a 
very remarkable manner In carrying out the broker’s test, 
tea is infused for five minutes m boiling water m the propor- 
tion of about 43 grains to 3^ fluid ounces of Water The 
infusion is then pouied off from the leaves into a cup, and the 
value of the tea estimated by its taste In this operation the 
soluble constituents of the leaves are only partially extracted, 
and while more perfect exhaustion of the leaves will give 
about 85 per cent of extract, the amount taken out m the 
ordinary broker’s method of testing does not amount to more 
than 20 per cent on the aveiage. Hence it is evident that 
attempts to value tea on the basis of the total amount of 
extract obtainable bv treatment with boiling water must be 
entirely fallacious and useless for any practical purpose. In 
respect to the amounts of extract thus obtainable from tea, of 
different qualities, there is not m reality any such difference 
as would afffrd indications of the actual differences m value 
Peligot and others have made detei ruinations of this kmd, 
showing that diffeient kinds of black tea yield from 24 to 47 
per cent of extiact, oi on the aveiage, 34 to 40 per cent , but 
these data have little practical value It is indeed not by the 
perfect extraction of tea that its value can be estimated This 
must be sought for within the limits of extraction which obtain 
in the ordinary methods of using tea, as is the case in the 
broker’s method of testing, which fairly represents ordinary 



TERNSTJR (EMI A CEJE 


189 


practice m the use of tea, though the infusion is then made 
stronger than it is generally drunk 

To obtain some idea of the extent to which the constituents 
of' tea arO extracted under these ordinary conditions we have 
made analyses of the infusion thus prepared, and have ascer- 
tained as a geneiai result that the 20 per cent, of extract taken 
out by the infusion will contain abaut one-half of the theme 
present m the tea used. An ordinary breakfast cup of equ ally- 
strong tea infusion measuring about eight ounces would 
therefore contain two grains of theme or thereabouts. The 
rest of the theme is left m the spent leaves, and it requires 
repeated treatment with boiling water to extract the whole 
quantity. This is no doubt one of the reasons why the 
amount of theme m tea has been under-estimated m so many 
instances, since experimenters have operated upon a water 
exti'act for its determination. In one instance we found that 
the lesidual leaves of tea which had been used m the cus- 
tomary manner contained as much as 1 7 per cent, of theme, 
and m another case leaves exhausted tar as practicable by 
percolating with boiling water still contained as much as 0*13 
per cent, calculated on the original tea. 5 ’ 

Commerce — The great tea-preducmg country is China, 
where it is said four millions of acres of giound are devoted to 
its cultivation, and the pioduce annually is estimated at nearly 
thiee thousand millions of pounds. Teais also largely produced 
in Japan, Java, Assam and Ce 3 *lon ( Bentl and Turn.) Indian 
tea, which includes that of Assam, has now become an important 
article of commerce, but is objected to by many of the natives 
of India on account of its being more astugent than China tea ; 
it is chiefly exported to Europe through Calcutta The exports 
during the last three years have been — In 1885-6, 68 8 

millions of pounds, m 18S6-7, 78 7 millions, m 1887-8, 87*5 
millions, valued at 517 lakhs of rupees. 

The following figures show the percentage proportion of tea 
imported into Great Britain m 1886 and m 1887 from different 
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countries, and bear witness to the increasing favour with which 
Indian tea is regarded m England . — 



i China 

f British 

India 

i 

Ceylon* 

*s ava 

Other 

Countries 

1876, per cert 

84 03 

14-99 

0 05 

0 78 

015 

1877, „ „ 

53 17* 

31 15 

i 

5 89 

0 32 

2 47 


- — Chemist ana Druggist , April 1889 


Gordonia obtusa, Wall, Wight III i 99, is a tall 
tree of the "Western Peninsula from the Concan to Pulney bids, 
and is called Nagetta by the hill people The leaves have 
been used m the Nilgins as a substitute for tea, they resemble 
the tea leaf m size and shape, but may be -distinguished by 
their obtuse points The leaves contain a crystallizable and 
sublimable alkaloid like caffeine to the extent of & 04 per cent , 
also tannic acid, and an odorous body very much like that con- 
tained in ordinary tea. The ash is lower 3 96 to 3-6 7 per cent. 

SCHIMA WALLICHII, Chois. 

Fig.- — Qiiff. Notul iv, 562, t. 600 

Hab. — Eastern Himalaya, Nipal to Bhotan, Assam, Burma. 

Vernacular — Ghilaum, Maknya-chilaum {Hind ). The Hindi 
names for this tree signify "that which causes itch/' “ that which 
nauses monkey’s itch. ’ The part of the tree which has this 
effect is the bark, m which the liber-cells appear like glistening 
white nCedlCs which irritate the skin like cowhage, which drug 
it resembles m being" a mechanical irritant. The bark is v thick, 
externally smooth, of a greyish-brown colour and very irregular 
surface, caused by cteep fissures and exfoliation of portions ot 
the saber ; internally it is of a reddish-brown colour and; short 
fracture, and is remarkable for a number of white glistening 
liber-cells about- ^ of an inch long, which when magnified are 
seen to he translucent and sharp -pointed at both ends. The 
bulk of the parenchyma consists oh cells containing much starch 
and i a red colouring matter. 
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DIPTEROCABPEiE. 

DIPTEROCARPUS TURBIN ATUS, Gattnf 

BlgT — Roxb . Cor PI. m, 10, t 223. 

ELab. — Eastern Bengal, Eastern Peninsula. 

DIPTEROCARPUS INCAN US, Roxb. 

Hab. — Chittagong, Pegu. 

DIPTEROCARPUS ALATUS, Roxb. 

Fig . — Gca in. f. F)uct.> m* 50, t* 187* 

Hab Chittagong, Burma, Tenasserim, Andamans. Oil 

T ice The oleo-resm, Garjan Balsam; Wood oil \Eng ), 

Vernacular . — Garjan-ka-tel (Iltud y Bomb $ Cm )> Genual 
(Tam.) 

History, Uses, &C Seventeen species of Dipterocar- 

pub aie noticed in Hookers Flora of Brdtbh India as growing 
in India and the Eastei n Islands, but the three placed at the 
head of this article produce most of the Garjan Balsam of com- 
merce The Balsam does not appear to have been made much 
use of as a medicine by Hindus or Mahometans, for we have 
not found it noticed at any length m their standard works on 
Mateira Medica. Under the name of Dub n-el -Garjan, a short 
notice of it will be found m the Makhzan. Ainshe mentions 
its use by the natives of Southern India m gonorrhoea. It 
was first bi ought prominently to the notice of Europeans by 
O’Shaughnessy ra the Bengal Dispensatory as a substitute for 
Copaiba* but has never displaced that drug even in India, 
although favourable reports of its properties have from time 
to time appeared m the Medical journals. The natives of the 
East use it largely as a varnish, and for paying the seams of 
boats* as it is thought to preserve timber from the ravages of 
insects. Quite recently it has been brought prominently to 
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notice by Dr. JJougall, of the A.ndamans, as a remedy for 
leprosy According to that gentleman, Garjan Balsam when 
administered internally and at the same time applied to the 
skin arrests the disease and promotes cicatrization of the 
ulcerating surfaces. In order to test the correctness of this 
statement, large quantities of the Balsam have been distributed 
by the Indian Government, but as far as we have heard the 
new treatment has not been a success. Dr DougalFs direc- 
tions for carrying out the treatment of leprosy by Garjan 
Balsam include frequent ablutions with dry earth and water, 
and strict attention to the hygienic condition of the patient 'j 
it seems probable that he has attributed effects td the Balsam 
which aie m reality due to cleanliness and an improved 
hygienic condition. The method of extracting the Dipteio- 
carpus Balsam was first described by Roxburgh ; more recent 
accounts have been published, but they do not differ in any 
points ot importance from his *, shortly, one or more good-sized 
cavities are cut with an axe m the trunk of the tree about the 
end of the dry season, a tire is then lighted m them until the 
wood is scorched , arrangements are next made to catch the 
Balsam, which exudes very freely. The oil is ^extracted yearfy 
from the same trees, aud according to Roxburgh, a good tree 
will produce 30 to 40 gallons during the season ; the surface 
of the cavity has to be occasionally cut away and re- but at. 
Garjan Balsam has a stimulant action upon mucous membranes, 
especially that of the urinary tract, during its excretion by the 
kidneys. Dike copguba it forms a conjugate glycuronic acid 
in the system which appears m the urine, and with nitric acid 
gives a precipitate of gurjanic acid easily mistaken for 
albumen, but distinguished by its disappearing on the applica- 
tion of heat. The conjugate acid renders the 'urine antiseptic 
and prevents the developments of bact&ria. 

Description.' — The freshly drawn Balsam is an opaque, 
grey fluid, which when placed in the sun gradually separates 
mto two portions, the upper cf which is a thick, viscid fluid of 
a dark reddish brown colour, and transparent when placed 
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between the eye of the observer and the light, but when viewed 
by reflected lignt it is opaque, greenish* and Huoit teal The 
tower stratum consists of a thick* dirty white magma, and is 
generally rejected, although it is said to have the same medi- 
cinal properties as the clear Balsam The latter has a feeble 
copaiba odour, and a bitter aromatic taste, its specific gravity 
at 16 9° C is 964 , it soluble m pure benzol, cuiuol, chloio- 
form* bisulphide of carbon, and essential oils, and partially so 
m niethylic, ethyl ic, or amyhc alcohol, m ether , acetic ether, 
glacial acetic acid, eaibolie acid, or cuntie potash dissolved m 
absolute alcohol ; at about 130° C , it becomes gelatinous, and 
on cooling does not recover its fluidity 

Chemical composition. * — The following account by Fluckiger 
and Hanbury is taken from the Pharmacographia — u 0f the 
Balsam 6*99 grammes dissolved in benzol and kept m a water 
bath until the residue ceased to lose weight, j leided 3-80 
grammes of a dry, transparent, seur 'fluid resin, corresponding 
to 5444 per cent , and 45 56 of volatile matters expelled by 
evaporation. 

“ By submitting larger quantities of the Balsam to the 
usual process of distillation with water m a large copper still, 
37 per cent, of volatile oil were easily obtained The water 
passing over at the sarpe time did not redden litmus paper , 
a dark viscid, liquid ream remained in the still 

** The essential oil is of a pale straw colour, and less odorous 
than most other volatile oils, treated with chloride of calcium 
and again distilled it begins to boil at 210° 0., and passes over 
at 260° C., acquiring a somewhat empyreum&iic smell and light 
yellowish tint. The purified oil has a sp, gr. of 0 935 to 0*914, 
it is but sparingly soluble m absolute alcohol or glacial acetic 
acid, but mixes readily with amyhc alcohol According to 
W this oil has the composition C 4 0 BL 3isr , like that of copaiba 

He savs it deviates the ray of polarised light to the left, but 
that prepared by one of us deviated strongly to the right, the 
residual resin dissolved m benzol being wholly inactive The 
oil does not form a crystalline compound with dry hydrochloric 
25 
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acid which colours it of a beautiful blue DeVrq states that 
the e-^~cntial oil after this tieatment deviates the ray to the 
right. 

"The resin contains, like that of copaiba, a small proportion 
of a cry -talhzable ao’d, v hicli may be removed by "warming it 
with ammonia m weak alcohol. That part of the resin which is 
insoluble even m absolute alcohol, we found to be uncrystal- 
lizable The gurjumc acid may consequently be prepared by 
extracting the resin with alcohol (‘838) and mixing tbff solution 
with ammonia From the ammomacal solution gurjumc acid is 
precipitated on addition of a mineral acid, and if it is again 
dissolved m ethei and alcohql it may be procured m the form 
of small ciyotalliuo crusts Guijamc acid. O' 4 * H 68 O 8 , accord- 
ing to Weiner, melts at 220° G , and concretes ^gam at 180° 
C , it begins to boil at 260° 0 , yet 1 at the same time decom- 
position takes place By assigning to this acid the formula 
C** H 6i O 5 f- 3 H a O, which agrees well with Werner's 
analytical results, we may regard it as a hydrate of abietmic 
acid, the chemical behaviour of which is perfectly analogous. 
Gurjumc acid is soluble in alcohol 0 838, but not in vAeak 
alcohol ; it is dissolved also by ether, benzol, or bisulphide of 
carbon. 

"In copaiba from Maracaibo, Strauss discovered metacopaivic 
acid, which is probably identical with gurjumc j the former 
however fuses at 206° C The amorphous resin forming the 
chief bulk of the residue of distillation of the balsam has not 
yet been submitted to exact analysis We find that after com- 
plete dessication it is not soluble m absolute alcohol.” Flackiger 
has since discovered (1878) m Gafjan Balsam a crystallizable 
indifferent resm, formula C‘ J8 H 4S O- , it melts at 258 8° F. and 
dissolves m sulphuric acid with an orange colour 

Commerce — Garjan Balsam is not an article of commerce m 
most paits-of India, but s_mall quantities may be sometimes 
obtained m the native diug shops In Calcutta its price is 
from 3 to 5 mpeos per maund of 80 lbs Large quantities are 
exported from Maul mem to Europe. The Government supplies 
have been obtained bom the Andaman Islands 
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SHORE A ROBUSTA, Uartn j 

Fig. — - Beddome FI Syiv , t 40 The Saul tree (j Eng ) 

Hab. — Tropical Himalaya, Central India, Western Bengal 
The resin 

Vernacular. — The resm, Ral, Dhuna {Hind., Beng , Mar.), 
Kungiliyam {Tam ), Guggilatnu {Tel.) Guggala {Can ) 

History, U S6S, &C — The Sal tree, called m Sanskrit 
Sala and Asvakarna, is o£ interest fiom a mythological point 
of view, as the motliei of Buddha is represented as holding a 
branch of the tree m her hand when Buddha was born, and it 
was under the shade of a Sala tree that Buddha passed the 
last night of his life on earth The small blanches of the Sala 
are used by Indian villagers to detect witches; they write the 
name of every woman over 12 years of age m the village upon 
a branch , the branches are then placed m water and left for 

hours, if any woman’s branch withers, she is the witch 
This tree is very widely distributed throughout India, and 
is undoubtedly the source of the Rosin or 3?al of Hindu and 
Mahometan winters on Materia Medica 3M1, m Sanskrit R&la 
and Sala-veshta, is regarded by the Hindus asattenuant, deter- 
gent, and astringent, and is sometimes prescubed internally mixed 
with sugai, honey or treacle, as ream does with us, it enters 
into the composition of stimulating plasters and ointments , it 
is also used for fumigating looms occupied by the sick* The 
seeds of the Saul tree aie eaten m times of scarcity with Mahwa 
flowers by the wild tribes of India, Mahometan writers give 
a similar account of its properties and uses. The author of the 
Makhzan-el- Ad wiy a ( vide article Kaikahr) notices the fact that 
more than one kind of R£1 is met with, but names the Sakoh 
or Sal as the source from which the genuine article obtained 
In anpther part of his work {vide article Sakoh) he describes 
the tree, and says that when old the bark becomes separated 
from the trunk by the deposit of Rai beneath it. Amalie men- 
tions three kinds of resin or dammar as common m the bazars 
of Southern India, but is m doubt as to the sources from 
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whence thi different kinds aie obtained. lie observes that a 
profit portion of the dammar used ni India is imported from Java,. 
Boi neo, Joanna, and seveinl of the Soloo Islands The author 
of the Bengal Dispensatory, after conducting a senes of experi- 
ments mi th genuine S61 lesm, pronounced it to be an efficient 
iub-~pi ntc foi pme resm Iu Bomba}, at the present time, 
A met lean iosm is to a great extent displacing Indian Ral Dr. 
SuLhai am Arjun states {Bomb Di ug&) that he has seen Shorea 
ie-m mixed with sugar, given with good effect in dysentery 
The oil of the seeds is extracted m Malabar. In the Wynaad 
Sho/ca Talura, Roxb (S- Inctifo a, Heyne,) fields a fragrant 
lesiu, known as Sumb/ani, which is burnt as an incense 

Description — Ral vanes gi colour fiom daik biown to 
pale amber, it is devoid of taste and smell, sp gr ] 097 to 
1 123, easily fusible, partially soluble m alcohol (83 1 per 1000), 
almost entirely m ether, peifectly m oil of tuipentme and the 
fixed oils , sulphuric acid dissolves and gives it a red colour 
By dissolving the resin m oil of turpentine and boiling it with 
a solution of potash until all the turpentine was expelled, 
O’Shaughnessy obtained a compound of resin and potash 
entirely soluble m water. The seeds have been examined by 
CLuioh with the following result. — Water 10-8, albumenoids 
8*0, starch 62 7, oil 14*8, fibre 1*4, ash 2*3 m 100 parts. 

Commerce. — R&l is imported into India from Singapore in 
casks and hales. Value, Rs. 0 per cvvt. 

VATERIA INDICA, Linn 

Fig. — Beddome FI. Sylv , t. 84 , Wight III. i. 88, t. 36- 
Piney tallow tree (Eng.). 

Hab. — Western Peninsula. The resin and fat. 

Vernacular. — The tree, Dupada , the resm, Vellai-kungihyam 
(Tam) 

History, Uses, &C. — The resm known as Vellai-kungi- 
hyam has long been used by the natives of Southern Tnrh«. 
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as an incense, and for making varnishes It is obtained by 
.cutting notches m the tree, when it exudes and gradually 
hardens. Specimens differ much m colour, fragrance and 
density ; some being of a light greenish colour, dense, homo- 
geneous and vitreous on fracture, whilst others are amber- 
coloured, and vesicular. These differences apparently arise 
from the mode of collection; and the age of the tiees pro- 
ducing them. It burns with a clear, steady light, giving off a 
pleasant smell, but very little smoke. With the aid of heat, 
and the addition of a small portion of camphor, it is soluble 
m spirit Under the influence of gentle heat it combines with 
wax and oil, and forms an excellent resinous ointment (Dr. G. 
Bidie m Pharmacopoeia of India.) Vateria seeds yield a 
vegetable butter, known as the Pmey tallow uf Canara, or 
Malabar, this fat has a considerable reputation as a local 
application m chrome rheumatism, and might -be used as a 
basis for ointments where increased consistency is required. 
It closely resembles the solid fats of Oarctnia and Bassia, and 
like them consists * chiefly of solid fatty acids It would, no 
doubt, be valuable m the preparation of nitrate of mercury 
ointment. (See article on Garcmia indica ) 

Chemical composition. — The seeds have been examined by 
M. M. Hohnel and Wolfbauer, who found that when air dried 
they afforded 49-2 per cent, of a greenish -yellow solid fat, 
which bleaches rapidly on exposure to light &nd has a peculiar 
agreeable balsamic odour This fat rapidly saponifies, and 
consists of a mixture of fatty acids melting at 56° 6 and 
solidifying at 54 0, 8 0. The mixture contains oleic acid, and 
60 per cent, of a solid fatty , acid m siting at 63° 8 ( Chem . 

Centr . ; Journ. de Pharm. et de Chim ; Journ. Chem Soc., 1886.) 

DRYOBALANOPS AROMATICA, Gartn. 

F ig.~—Uoo7c. Journ Pot., 1852, t. 7, Hayne xii , t. 17. 
Borneo Camphor (Eng.\. 

Hab. — Sumatia, Borneo. 



D1PTEROCARPE 'JE. 


WB 


Vernacular — Bhimseni Kapur or K£fui (Hind , Bomb ). 


History, Uses, &C. — Sanskrit writers mention two 
kinds of camphor, Pal.va und Apahva, (cooked and uncooked) , 
it is generally Considered that Borneo camphor is meant by 
the latter term. In the R^jamrghantu oil of camphor is men- 
tioned , this may refer to the Borneo camphor oil, or to some 
preparation made by dissolving camphor m oil. Mahometan 
writers describe the Borneo camphor as the best kind, and 
notice the way in which it is obtained by splitting the triink of 
the tree. The author of the Makhzan-el-Adwiya gives a full 
account of it, and mentions the fact of several pieces of the 
timber having been brought to the Hughli, which when cut up 
into planks yielded a quantity of camphor. He also describes 
the way in which the oil is obtained by incising the tree. 
Borneo camphor is supposed by native physicians to have the 
properties of camphor m a much higher degree than ordinary 
camphor, on this account it fetches an extraordinarily high 
price. From the researches of Fluckiger and Hanbury it 
appears that this camphor was the only kind known m Europe 
m the Middle Ages and was the Kcufrovpa G f £he later Greek 
writers, who obtained their knowledge of it from the Arabians. 
Camphor is considered by the Hindus to be hot and dry, and 
by the Mahometans to be cold and dry, and to stimulate the 


brain and heart ; it is prescribed m a great variety of disorders 
The Hindus consider Borneo camphor to be aphrodiaiacal, 
but the Mahometans hold a contrary opinion, both regard it 
as a valuable cooling application to the eyelids m inflammatory 
conditions of the eye Am she mentions the Dryobalanops 
camphor as having been recently described by Mr. H. T, 
Colebroke, who was the first to determine its Botanical source, 
but wrongly supposes it to be the chief source of the camphor 
usedm India. Mr J ohn Macdonald (1793) described the collec- 
tion of the camphor m Sumatra m the following terms r- .« The 

Sumatrians previous to their setting oat in search of camphor 
discharge a variety of religious duties and ceremonies. They 
select old tx^es and pierce them, if they yield oil plentifully it 
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is presumed the} contain concreted camphor, which is found 
m small whitish flrkes, situated perpendicularly m irregular 
veins, m and near the centres of the trees- The tree is cut 
down, divided into junks and carefully divested of its camphor. 
The camphor is repeatedly washed and soaked in soapy water 
to clean it. When clean it will sink m water, and have a white 
glossy smooth appearance, tending to transparency After 
washing it is passed through three sieves of different mesh, so 
as to be divided into head, belly, and foot camphor certain 
proportions of each compose the chests made up foi the 
China market, where they are sold for £350 sterling nearly. 
An inferior kind is made by boiling down the liquid oil. 
Sumatra affords annually from 15 to 20 piculs of 133 £ lbs. each, 
and more oil than there is at present a demand for/’ (Al$- 
Researches , iv , 19 .) Fltickiger and Hanbury in the Pharmaco- 
graphta say — * ‘ The produce of a single tree does not, it is 
supposed, often exceed 11 lbs. A good proportion of the 
small quantity produced is consumed in the funeral rites of 
the Batta princes. The camphor which is exported is eagerly 
bought for the China market, but some is also sent to Japan, 
Laos, Cochin China, Cambodia and Siam.” In India it is 
chiefly used by the Jains to prepare an Abir or sacrificial 
powder called Vasakshepa ; this powder consists of sandal- 
wood, saffron, Borneo camphor and musk 

Dr. Stockman has proved that Borneo camphor has exactly 
the same physiological action as laurel camphor. He points 
out that laurel camphor, borneol and menthol form a group of 
substances very' closely allied to each other m physiological 
action, borneol resembliu_ ''.eiy ntailv monobromide of 
jamphor m this respect. A.l u* e tdosel} related to the alcohol 
groupintheirphysiologH.il ‘-fleets menthol approaching the 
latter most nearly; but as the nuuibei >t '<vdrogen atoms 
diminishes there is an ueira*t*d tendeui) .mvulsions ot 

cerebial origin. Borneo! n>~n menthol ho\\t\-i differ from 
pure ethylic alcohol m powtiia’lv dilating the peripheral 
vessels Borneol is also a le 1 -. n>iti*ire jihstauce localh 
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than laurel camphor, and can be given m much larger doses 
than the latter without causing untcrwaid cerebral symptoms. 

Description and chemical composition. — Borneo 

camphor, also termed by chemists Borneol or Camphyl alcohol, 
is somewhat harder than common camphor, also a little heavier, 
so that it sinks in water. It is less volatile, and does not 
crystallize on the interior of the bottle m which it is kept, and 
it requires for fusion a higher temperature (198° G.) It has a 
somewhat different odour, resembling that of common camphor, 
with the addition of patchouli or ambergris The composition 
of Borneol is represented by the formula C 10 H 18 O. It may 
be converted by the action of nitric acid into common camphor, 
conversely, as Berthelot has shown, Borneol may be prepared 
from com mou camphor by heating the latter with alcoholic 
-potash. The ai tihcial Borneol has the same composition as the 
natural aiticle, but differs in optical power, and has therefore 
been termed Oamphol ( Pharmacographia ) An alcoholic solu- 
tion of Borneol examined by Dr. Lyon of Bombay proved to 
be 124 ° dextiogj-re Besides camphor, the Dryobalanops 
furnish a liquid termed camphor oil, which must not be con- 
founded with the camphor oil that drains out of crude laurel 
camphor This Boi nean or Sumatran Camphor oil is mailed 
Bomeene, and is isomeric with oil of turpentine, C l ° H 1S , yet 
m the exude state, holding in solution Borneol and resin 
By i ractional distillation it may be separated into two por- 
tions, the one rame volatile than the obhei, but not diffeung 
m composition (Pharmacog? ctpfua ) 

Accoidmg to Dr Beckman laui el camphor may be converted 
into Borneo camphor m the following manner — The camphor 
is dissolved in ether or some other solvent indifferent to the 
action of sodium, and repeatedly treated with sodium and 
then with water. The leaetion is shown by the equation — 

2 C 10 H 16 O + Na = C 10 H’ 5 Na O + C 10 H 17 Na CL 

These sodium compounds aie decomposed by water with the 
formation of molecular quantities of camphor and borneol 
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C 10 TL's Na 0 + C i0 H* 7 Na O + 2 H- O = C*° H 16 
O + 0 l ° H 18 0 + 2 Na.Q H. 

The solution of camphor and borneol so obtained is treated 
afresh with sodium and water until all the camphor is converted 
into borneol. 

Commerce — The quantity annually shipped fiOm Borneo was 
reckoned by Motley m 1851 to be about 938 lbs , the export 
from Sumatra was estimated by De Vnese at 10 — 15 quintals 
per annum. The quantity imported into Canton m 1872 was 
leturned as 3,159 lbs , value 42,326 taels* equivalent to about 
80# per lb. In the Annual Statement of the Trade of Bombay 
for the year 1872-73* 2 ewts. of Malayan camphor is stated ta 
have been imported , it was valued at Rs 9,141. The price in. 
Borneo in 1851 of camphor of fine quahty was 30 dollars per 
catty* or about 95# per Ib< {Pharmacog} apkia ) At the 
present tune, good Borneo camphor is worth in India Rs 100 
per lb , an inferior quahty is sold at from Rs 70 — 80 per lb. 
An alcoholic solution of the latter examined by Dr. Lyon was 
about 2 \° laevogyre , ou this account he tluuks it must be a 
mixture ol Borneo and Ngai camphor, the ptoduct of Blumea 
bahamifu a (For a description of which* see Pharma - 
com ajihia ) 
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ALTHAEA OFFICINALIS, Linn, 

Klg — Bf nil and Tt im., t 35 Marsh Mallow ( Eng .)* 
i huuiaiu e ( Pi .). 

Hab. — Tempeiate climates. The flowers* cai pels, leaves 
and i out 

Vernacular . — The florets, Gul Khaiiu (Per#* Jnd ), the 
caip#$l$ f Tukrau-Khitmi (Pe># , bid ) , the root* Rishah-i-Khltmi 
( J^n ^ , IndL) 

26 
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History, Uses, &C. — A plant called Althea is men- 
tioned by Xhoscondes,* and was held m great esteem by the 
Greeks and Latins + on account of its healing properties 

Theophrastus says of Althsea, * ai tjv ol pe v akOalav, 'eKeivoi be pa\dxnv 

dyplav Ka\ov<jL Some consider the althaea of Theophrastus to 
have been Lavateia arborea (the tree mallow), but as it is 
described as having yellow flowers (isc , 19,1 this cannot be 
correct Perhaps Abufilon Avzcenn'e, Qaitn , was the plant 
The Mahometans describe Khairu as a suppurative and emol- 
lient ; they use the leaves as a poultice and for fomentations , 
mixed with oil the leaves and flowers are applied to burns and 
parts bitten by venomous reptiles. The root boiled with sugar* 
is prescribed m coughs and irritable conditions of the intes- 
tines find bladder The decoction is also used as an emollient 
enema, and in making ointments , m short, with tlio Mahome- 
tans it is as important an article of the Materia Medica as with 
the French and other Continental nations m Europe. Althaea 
is demulcent and emollient, its action is mechanical, inasmuch 
as it forma a soft smooth covering to the inflamed or irritated 
parts with which it comes m contact and thus protects them from 
friction, and allows the process of repair to go on undisturbed 

Description The different parts of the plant used m 

India are imported from Persia. The flowers have by some 
been attributed to A rosea , but tne carpels which may be 
found mixed with them, have not the membranaceous margin 
of that plant, and the exterior calyx has from 8 to 9 divisions 
instead of 6. The calyx is thick, and covered with simple 
hairs, very closely set, and arranged in star-like tufts , the 
flower has five petals, which m the dry article are bluish green 
at the base, the blades being purple ; both calyx and flowers 
are mucilaginous. The root appears to be the same as the 
European article, but it is not decorticated, nor is it so plump 
.and free fiom fibre. The carpels are large and pubescent, and 
are known as Tukm-i-khitmi. 

* Dios in , 154 

f Pliiry 20, 84. 
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Microscopic structure . — The cortex: of the mot is chiefly 
liber, the parenebyme consists pai Lly of starch and partly of 
mucilage cells , stellate raphides may lie seed The ceutiul 
portion is composed of wood cell-, sealariform and pitted 
vessels, and parenchymatous tissue 

Chemical composition . — Aceoidmg to Flitekigei and Han- 
bury, the mucilage iu the dry root amounts to about 2d per 
cent and the starch to as much more. The former appears 
to agree with the formula C 12 H-° O’ thus differing from the 
mucilage of Gum Arabic by one molecule less of \%afei It 
likewise differs m being precipitable by neutral acetate of lead , 
at the same time it does not show the behaviour of cellulose, 
as it does not turn blue by iodine when moistened with 
sulphuric acid, and it is not soluble in ammomacal solution of 
oxide of copper. The root also contains pectin and sugar, and 
a trace of fatty oil Tannin is found in very small quantity 
m the outer bark alone Marshmallow root contains from 0 S 
to 2 0 per cent, of asparagin, which is a widely diffused 
constituent of plants ; it crystallizes in large prisms or 
octohedra of the rhombic system, and is tasteless and 
appaiently destitute of physiological action The peeled root 
dized at 100° O and incinerated affords 4 88 of ash, rich in 
phosphates. ( Pharmacogrctphia .) 

Commerce — The flowers, carpels and root are imported from 
Persia. Value, flowers, 2 annas per lb.; seeds, 4 annas; loot, 
4 annas 

In connection with this drug may be mentioned the Althea 
of the Portuguese at Goa, a substitute for Althaea , it is the 
root of Ghewia scabr ophylla, Roxb The drug consists of the 
young roots, the largest being about as thick us the little 
finger They are straight, unbranched, and have a thin biown 
cortex covering a thick white parenchyma, in which aie seen 
well marked yellowish medullary rays, spreading from a tough, 
woody, central column, the diameter of which is less than the 
semi-diameter of the white portion ; examined under the 
rmcioscoj^ most of the cells of the paienchyme are seen to be 
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filled with sfcai'ch granules , but some large ones contain muci- 
lage only The central -woody column abounds m large pitted 
vessels Soaked m water the root gives out abundance of 
mucilage having a faintly bitter taste When properly scraped 
and dried it is veiy white and apparently &n efficient sub- 
stitute for the imported article. 

The roots of Hibiscus Rosa smensis 3 Shoe-flower (Eng }, 
Ketrme de Cochin-CLune ( Ft ), the Jasund or J&sus of Bom- 
bay, the Jut a of Hindustan, Shappathupu of Madras, Foul- 
sapattes of the French Creoles, and Java or Japa of Sanskrit 
wnteis, aie also dried and sold m the shops as a substitute 
for Althaia In the Concan the fresh root-juice of the 
white flowered variety is given m doses of two tolas with 
milk, sugar and cummin foi gonorrhoea, and the root pow- 
dered is given with an equal quantity of Lotus-root and the 
bark of Enodendron anfractuosum in the same manner for 
menorrhagia, the dose of the thiee being 6 massas. This 
shrub is the Flos festalis of Rumphms (vi , II ), who relates 
the confession of a native of Banda in 1655 that he had caused 
the abortion of his concubine by giving her the flowers 
rubbed down with Papaya seeds. He says they are popularly 
considered to be emmenagogue m Amboyna. In India the 
Papaya is considered an abortifacient, but not the floweis of 
H. Rosa suiensxs , the notion is evidently a fanciful one, and 
connected with their red colour. 

MALVA SYLVESTRIS, Lmr 

Fig. — Eng. Bot. 671. Common Mallow (Eng ), Mauvo 
sauvage (Ft ). 

Hab. — Tcmpeiate climates The fruit. 

Vf’i nacvlai . — Khubazi (Atab , Incl ). 

History, Uses, &C. — This plant, or M rotundifohci, 
is generally supposed to have been the of Dioscorides,* 

* Dios. , u , 109, who says that Zoroaster called it Diadesma and the 
Egyptians Khokorteen Prosper Alpmus desenbes and figuies Corchorus 
olitort?/sas Melothia Theophi astus, H P I , 4, descubcs Malaclie as i shruh : 
his plant may have been Lavatera ardoreu. 
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which was used by both Greeks and Romans as a medicine on 
account of its mucilaginous and cooling properties. It is the 
Nan-i-kulagb, “ crow’s-bread,” and Khitmi-i-kuchak, “small 
Ivhifcmi ” of the Persians Mauiana Nafis describes three kinds 
of malokhia, viz . : — 

1st, A cultivated kind called Malokhia. 

2nd, A large wild kind called Khitmi. 

Srd, A small wild kind called Khubazi. 

The author of the Makhzan-el-Adwiya pronounces the 
last mentioned to be the article known as Khub£zi, and 
describes it thus — “ Leaves roundish, tasteless, a little hairy 
on the under surface , flower small, reddish purple , fruit round 
and flat, depressed m the centre, colour white or brown. The 
plant is much smaller than Khitmi;” All parts of this plant 
are commended in Mahometan works on account of their 
mucilaginous and cooling properties, but the fruit is considered 
to bo mo ! -t cflicient Pliny, quoting Senocrates, sajs that 
the ^eeds me . pluodisiacal, and such would appear to be the 
opinion of the Mahometans of India Tn modern medicine 
the common mallow is considered to Irve properties similar 

to xYltlnee 

Description. — The fruit consists of from 10 — 12 glabrous 
wnukled carpels, each containing one remforna seed, some of it 
is mature, but at least half is iu various stages of immaturity, 
a poi tion of the thin papery calyx is attached to the fruit, and 
in a good "fresh sample a few deep blue flowers may be found 
as well as the peduncles and portions of the leaf Some seed 
planted m Bombay in June grew fieely, and produced strong 
flowering plants m the rainy season 

Chemical composition . — Water dissolves the mucilage and a 
little bitter extractive. 

Com mei ce . — -The fruit ,s imported from Persia under the 
name of Khubazi. It is woith Re £ per lb. 



206 


MALVAC'EJE . 


SIDA CARPI NIFOLIA, Linn 

Fig — Wight I*-., t 05 , Hart. Mai. a? , 53 

SIDA RHOMBIFOLIA, Imn. 

Fig * — Cav • 7 , i 3 y f 12 

SIDA CORDIFOLIA, Linn . 

Fig — Dil El 171, f 200 

SIDA SPINOSA, Ltmi. 

Fig . — •Cav Disb I*, t 9. 

Hab — The tiopies generally The roots 

Vernacular. — S. car pnii folia, rhombifoha and coo difolia, 
Baridra (Hind.), Bala, JanglRmethl (Guz ), Tupkana, Tukati, 
Ohikana, Pdta (Mar ), Malai-tangf, Mayir-manikham (Tam ), 
Chitimutti, Mayir-mamkkaxn (Tel.), Svet-berela, Koreta, Bou- 
rne tki (Beng ) S. spinosa. Galsakan (Bind ). 

History, Uses, &C. — The plants belonging to this 
genus are known m Sanskrit by the general name Bala Five 
kinds of Bala are mentioned by Sanskrit medical writeis under 
the name of Pancha-bala, viz , Bala, Nagabala, Maliabala, 
Atibala and Raj ab ala. The Hindus regard the roots of the 
different species of Sida as cooling, astringent and tonic , they 
prescribe them in nervous and urinary diseases, and in fever. 
The root bark is beaten up with milk and -sugar, and aromatics 
and stimulants are sometimes added. ( For original prescrip- 
tions, see “Hindu Materia Medica,” p 121.) In the 

Concan the leaves of 8. cord foil a (Chikana) with other cooling 
leaves are applied m ophthalmia, the root-juice is used to pro- 
mote the healing of wounds, and the juice of the whole plant 
pounded w ith a little water is given in £ seer doses for gonor- 
rhoea. The i oot of S carpinifolia (Tupkana) is applied with 
sparrow’s dung to burst boils. The- Mahometans consider 
Bala to be aphrodisiac. Amslie notices several species of Sida, 
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and the uses to which they are applied Ly the I Indus. The 
author of the Bengal Dispensatory, after a trial of the roots of 
Sida carpimfolia, was unable to satisfy linnself as to its 
febrifuge action, but it was found to promote perspiration, to 
increase the appetite, aud to act as a useful bitter tonic In. 
Goa the Portuguese value it as a diuretic, especially m rheumatic 
affections , they also use it as a demulcent in gonorrhoea. In 
Pndukotathe plant of S. humths, Willd., is ground with onions 
and administered for gonorrhoea. Its Tamil name is Pelambaci. 
S rhombifolia 1 a called m Aostralia “ Queensland Hemp,” and 
m N.-S. Wales “ Lucerne, ” as cows are very fond of it 
It is also called “ Jelly- leaf ” on account of its mucilaginous 
nature. In the various species of Sida we have demulcent 
and emollient properties combined with bitterness 

Description.- — The roots of the different species of Sida 
are about £ of an inch an diameter at the stock, woody, and 
fibrous. The bark is of a light yellowish brown colour; unless 
the leaves are attached they cannot be distinguished with any 
certainty. In Western India, 8. carpimfolia and S . cordifolia 
are most used. The first has smooth lanceolate, seriated 
leaves, the second cordate, tomentose leaves. 

Chemical composition . — The root of 8 carpimfolia strikes a 
blue colour with salts of iron, does not precipitate gelatine, 
yields to boiling water 23 and to alcohol 19 per cent.; it 
contains asparagin. 

Commerce . — None of the roots are articles of commerce. 


ABUTILON INDICUM, G. Don. 

Fig. — Wight lc , t. 12. Country Mallow (Eng ) 

Hab. — Tropical India, Ceylon. The baik, leaves, and 
seeds. 

Vernacular . — Kanghi (Hind ), Petari, Madmi var tomen- 
toswm, Chakra- bhenda (Mar ), Tubocuty ( Goa }, Tntti (Tam.) 
EZap^ta, D^bali (Cuz). The seeds, Balbi 3 (Hind , Bomb.) 
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History, Uses, &C — There are several varieties of this 
plant, the most remarkable being a tomentose, hoary variety, 
which produces the Balbij of the shops, and another with 
pui plo stems called Kali kanghi m Hindustani and Koran-tutti 
m Tamil The leaves, bark and seeds would seem to have 
been long m use among the Hindus on account of their 
mucilaginous and diuretic properties. Under the names of 
jrasht-el-ghoul and Deishar, short notices of the plant may be 
found in Arabic and Persian books Amshe’s Sida Mauri- 
tiana is evidently identical with it. The bark is valued as a 
diuretic, aud the seeds on account of their demulcent and 
mucilaginous properties. A. indicum is very common on 
waste ground, and appears to flourish m poor soil, and 
requires but little water. I bn Sfna mentions a drug called 
Abutilun which was applied to wounds, but as he 

likens it to a Pumpkin it must have been quite different from 
the plants now known as Abntilon, unless his meaning is that 
the fruit resembles a miniature pumpkin m shape, m which 
case Abntilon Avicennce , Oaitn , may have been the plant 

Description. — The bark occurs in long, thm, tough, 
fibrous strips, which are very strong ; externally it is striated 
and covered by a cinnamon-coloured epidermis, internally it is 
white and striated , the striae are produced by small interspaces 
between tbe fibrous bundles of which the bark is chiefly 
composed The taste is feebly astringent and bitter. The seeds 
of the tomentose variety are reniform, about l-10th of an inch, 
long, and nearly as broad at the larger end, three in each carpel ; 
testa very hard, dull brown, covered with simple hairs, rising 
from a conical base, which is attached to the testa by radiating 
processes like roots. The following is a description of the 
plant obtained by sowing the Balbij of the shops — -Shrubby, 
hoary, covered all over with a dense silky tomentum of simple 
hairs ; leaves cordate, unequally and sharply serrated ; calyx 
5 -cleft , pedicels axillary, jointed near the flowers, which are of 
rn orange colour, and open m the evening ; capsules truncated, 
longer than the calyx , carpels about twenty, not awned, hairy 
on the dorsum. ( A. muticum, G. Don.) 
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Chemical composition — The leaves contain a large quantity 
of mucilage precipitable with neutral plumbic acetate and 
feme chloride, a little tannin or organic acid not affected by 
gelatine solution, and traces of asparagm During the igni- 
tion of the dried leaves ammonia is evolved m some quantity, 
and when completely burnt, over 16 per cent of white mineral 
residue is left. Nearly half the ash consists of alfcahno sulphates 
and chlorides, and the remainder of magnesium phosphate, 
calcium carbonate and sand. 

Commerce . — The seed is sold by all druggists Value, Rs (» 
per Surat maimd of 37A lbs. 


HIBISCUS ABELMOSCHUS, Linn 

Fig. — Wight Ic., f 899. Musk Mallow {Eng.), ELetnna 
Ambiette {Fi ). 

Hab v Most tropical commies The seeds. 

Ye? nacular — The seeds, Mishk-danah, Mishk-bhendi-he-bij 
{ Htnd Kastori-benda-vittnlu ( Tel ), Kattuk-kasturi ( Tam ), 
Eas tun- d a na ( Beng . ), Kastai i-bhenda-che-by {Mar ). 

History, Uses, &C. — These aiomatic seeds are regarded 
by the Hindus as cooling, tonic and carminative. Arabic and 
Persian writers notice them under the name of Mishk-d^nah, 
and describe them as Indian, and especially abundant in Bengal , 
they consider them to be cold and dry, and to have stomachic 
and tonic properties. The author of the Makhzam-el-Adwiya 
recommends a mucilage prepared from the root and leaves of 
the plant m gonorrhoea. The seeds are noticed by Ainslie, who 
states that in Arabia they are mixed with coffee. He suggests 
their use as a perfume. Abelmoschus is a corruption of the 
Arabic name, Hab-el-mishk. The seeds (grams d* ambrette) 
are largely imported into Prance from the West Indies 
by perfumers, who use them as a substitute for musk. 

27 
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Description. — The seeds are brown, about 2 lines long, 
kidney -shaped, slightly compressed, marked with minute 
parallel elevated lines ; they have a small distinct lnlum ; the 
odour is purely musky. 

Chemical composition — M Bonastre, who analysed the seeds, 
found them to consist of paronchyme and moisture 52, gum 36, 
alumen 5 G, and fixed oil, solid crystalline matter, odorous 
principle and icsin 6 4 per cent. The fixed oil was greenish 
yellow, fluid at 32° Fahr , but solidified gradually by exposure 
to the air. The solid crystalline mattei was deposited from the 
hot alcoholic solution of tlio seeds , it was white, pearly, of a 
pleasant taste, soluble in ether, from which it crystallized m rays, 
fusible at 95° Fahr The odorous mattter was a light green fluid 
with a strong smell of musk , it was not volatile , — (Journal de 
’Pharmacia, Vol xx., p. 381 ) Messrs Schimtnel of Leipzic 
give the following description of musk seed oil — Specific 
gravity “900 at 25° 0 , it solidifies at a temperature below 
10° O , and contains a free fatty acid which partially separates 
even at *the ordmaiy temperature. This acid is not mynstic, 
but probably palmitic acid. In the distillation the oil partially 
decomposes; the distillate is strongly acid and contains free 
acetic and fatty acid. The oil after being freed from the fatty 
acid remains liquid at 0° C ( Report , October, 1887 ) 

Commerce. — The seeds do not appear to be exported from 
India , those from the W. Indies fetch about 6 pence per lb, 
at Mincing Lane 

HIBISCUS CANCELLATUS, \Roxb 9 

vai\ esculentuS) Linn . 

Pig • — JBentl. and Trim., t 36. Esculent Okro, Gombo 
(Eng), JKhtmia. comestible (Er.) 

Hab. — Cultivated m all tropical countries. The fruit. 

Vernacular. — Ram-turai (Hind.), Bhenda (Mar.), Vendaik- 
kay (Tam.), Dheras (Beng ), Bhmdu (Quz.), Bendekai (CanJ), 
Benda-kaya (Tel ) 



MAL VACEJE. 


211 


History, Uses, &C. — It is doubtful whether this plant 
is a native oflndia Sir J. Hooker seems inclined, to think 
that it is. By some it is thought to be the Tmdisha of 
Sanskrit writers, but the name Bhmda occurs m Sanskrit and 
probably refers to this plant. The Arabs ’ and Persians call it 
Bamiya? according to Ibn Baitar, Abul-Abbas describes its 
cultivation and use m Egypt as a vegetable The Egyptians 
make a kind of polenta of the cooked, dried, and powdered 
fruit, called JjTaffe The author of the Makhzan-el-Adwiya 
states that it is called m Bengal Vilayati-palwal, ax^d m 
Hindustani Bhendl, and that it is m India considered to be 
aphrodisiac The modern Bengali name is Dhdras. Palwal 
is the Triihosantltes dioica, the fruit of which is of a somewhat 
similar shape to that -of II esculmtus. In like manner a 
similarity of shape with the fruit of Luff a aculangula (Turai) has 
given rise to the Hindustani name Ramturax. Mahometan 
writers describe it as cold and moist anti beneficial to people of 
a hot tempei ament. Roxburgh considers it to be nounshmg as 
well as mucilaginous, and recommends it as a valuable soothing 
and demulcent remedy m irritation of the throat caused by cough- 
ing. In the Bengal Dispensatory a lozenge is recommended. 
Finally, m the Phai macopceia of India, the immature capsules 
have been made official for the preparation of the decoction, 
which is intended to be used as an emollient, demulcent and 
diuretic in catanhal affections, ardor urinae, dysuria, and 
gonorrhoea 

Description — The fresh immature capsules arc from 
4 — 12 inches m length, about an inch m diameter at the base, 
tapermg, furrowed, somewhat bi istly, particularly at the ridges, 
which correspond in number with that of the cells and valves, 
viz , from 5 — 8, with a single low of smooth round seeds m 
each cell, abounding m a Copious, bland, viscid mucilage, which 
exists mQre or less m all parts of the plant 

Microscopic structure . — The hairs of the fruit are peculiar, 
the base consisting of ono large cell, to which a number of 
small cells are attached, m the middle and outer zone ol the 
pencaip are large cavities filled with mucilage 
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Chemical composition. — Popp has examined tho fresh cap- 
sules. He states that they abound m pectin, starch and 
mucilage. When dried they afforded from 2 — 2 4 per cent of 
nitrogen, and an ash rich m salts of lime, potash, and magnesia 
The ripe seeds gave 2 4 — 2‘5 per cent, of nitrogen , their ash 
24 per cent, of phosphoric acid. (Archiv. clei Phaimacie , 
CXCV., 1871, 142.) 

Commerce. — Ho part of the plant is an article of commerce 
in India, but the seeds are kept in the shops for sale to 
gardeners, &c. 

HIBISCUS SUBDARIFFA, Linn. 

Fig. — Cav. Diss vi, t. 198, -f. 1 Red Son ell, Rozelle 
(Eng.), Oseille de Guinee, Ketmie acide (Er.). 

Hab . — Cultivated m the tiopics 

Vernacular. — T?&twa,(Eind.) , Labamb£ii(jlfa?* ), Civappukay- 
curai (Tam ), Pundisoppu (Can.). 

Description. — This plant is cultivated in several parts 
of India. The fleshy red calyx ns used as a fruit, and when 
dried as an acid article of diet like tamarinds. A jelly not 
uulikc red currant is also made from it. In bilious con- 
ditions a ‘diet drink is made by boiling it with water and 
adding a little salt, pepper, asafoetida and molasses, the 
French make an astringent syrup with it. The seeds ai e an 
excellent food for cattle, and the stems yield, tow ; the leaves 
are emollient. The cultivation is attended with very little 
expense, the seed being sown at the commencement of the 
rainy reason and the crop ripening at its close. In ijhis plant 
and m U cannabinus we have the emollient and demulcent 
piopeities of the Malvacea? combined with a large amount of 
acidity which stimulates and at the same time neutralizes the 
bilious excretion 

Chemical composition — The dried calices yielded to analysis 
— Watei 8 29, watery extract 05 96, cellulose 7*63, insoluble 
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ash 3 88, soluble asb 2’44, alkalinity of soluble ash as potash. 
75, tartaric acid 9 90, remaining free acid as malic acid 
15 54 — total free acid per 300 parts dry substance 27 44. 
{Lyon, 1882 ) 

HIBISCUS CANNABINUS, Linn . 

Fig - — Roxb Cor. PI i , t. 190. Hemp-leaved Hibiscus 
{Eng.), Ketmia a feuilles de Chanvre (Ft .). 

Hab. — Western India. Cultivated in most tropical 
countries. 

Vernacular — Ambiirl (Mar.), PStsan, Rattiasan ( Hind ), 
Mesta-pafc ( Beng .}, Palungi, Puliccakirai ( Tam ), Gonkuia 
( Tel ), Holada (Can.), Sujjado (Sind.). 

Description, Uses, &c. — The plant is extensively 
cultivated for its fibre ( Dukhan i hemp), and the leaves are used 
as a potherb. One tola of the juice of the flowers, with sugar 
and black pepper, is a popular remedy for biliousness- The 
seeds of this plant yield an edible oil, and would appear to 
be the Hab-el-zalim of Persia. Hap Zem describes the plant 
which produces them as like hemp, having white flowers like 
a mallow with purple stamens, pod prickly, seeds like 
cardamom seeds, with a black skin and white kernel. He 
says they are aphrodisiac and fattening. There are two other 
kinds of Hab-el-zalim, viz., Artichoke- seeds, and the fruit 
of Habzelia cethiopica, the Uab-el-zalim of Serapion or 
Monkey Pepper, formerly used as a substitute for pepper. 

THESPESIA POPULNEA, Carr. 

Fig. — Wight Ic , t. 8, Redd FI Syl., t. 63. Poitia tree 
(Eng ), Thespesia a feuilles de peupher (Fr ). 

Hab — Tropical shores of Bengal, Ceylon, and both 
Peninsulas. The bark and fruit 

Vernacular. — Paras-pipal (Hind), Bhendi (Mar.), Purashn - 
rnaram ( Tam ), Kandarola-mara (Can ), Gangarenu-chettu 
( Tel ), Porash (Beng.), Pai asa-piplo (Guz.) 
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History, Uses, &C — This tree is much valued on 
account of the toughness of its timber, which is used for 
carnage building It is the Hibiscus populneus of Rumphius 
(III 31), who speaks highly of the value of the heart-wood as 
a remedy m bilious attacks and colic, and m a kind of pleuro- 
dynia from which the Malays often suffer. The* fruit abounds 
m a viscid yellow juice of the colour of gamboge, which the 
natives use as an external application m psoriasis* The leaves 
aie applied to inflamed and swollen joints The tree is called 
m Sanskrit Parrsa and Gardhabhanda , it is noticed by 
Amslie, who says that a decoction of the bark is given 
internally as an alterative to the extent of 3 — 4 ounces twice 
daily. The author of the Bengal Dispensatory also notices it, 
but expresses no opinion as to its properties. Several trials 
with this remedy were made by the Editor of the Pharmaco- 
poeia of India in scabies and other cutaneous diseases , in some 
cases it exercised a favourable influence, but m the majority it 
was productive of little or no benefit. 

According to Brannt {Animal and Veget Fatb and Oil&) the 
so^ds contain .a dark red oil, known as ** huile amere” which 
is stated to be used for medicinal purposes. 

Description. — The capsule is about 1 £ inch m diameter, 
oblong, depiessed, scaly, ultimately glabiescent, conaceous, 
4-celled. each cell being divided by a paitial dissepiment into 
two parts ; seeds the size of a pea, pilose, cotyledons con- 
duplicate, radicle thick, the capsule abounds m viscid yellow 
juice, which is contained m lacunae m the inner soft poition. 
This, juice when mixed with water forms a pnmiose-coloured 
emukun, which is not precipitated by oxalate of ammonia, 
sulphuric acid, chloride of barium, or subacetate of lead On 
the addition of Lic{ potassas and alcohol, the emulsion becomes 
tianspaient and retains its yellow colour, on the addition of 
sulphunc acid to the clear potash solution, the colouring 
matter separates as a curdy precipitate of a greenish yellow 
colour which floats upon the surface The heart-wood is of a 
purphsh-ied Colour and lias a pleasant odoiu, it is very hard. 
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but splits readily. It yields hardly anything to water, but 
forms a deep purplish-red tincture with alcohol, which on 
evaporation leaves art astringent, brittle extract like kino. 

Chemical composition. — The heart-wood- of Thespesia popul- 
nea contains a garnet-red resin which can easily be separated 
by digesting the wood m diluted alkali and using hydrochloric 
acid to precipitate it from the filtered solution. The resin is 
insoluble m water, but perfectly soluble m alcohol, chloroform 
and the alkalies, and partly m ether and benzol. Its solution 
m spirit forms a dark greenish-brown colour with ferric 
chloride, and it is pre'cipitated by lead salts Water extracts 
scarcely anything from the wood. It leaves aftei complete 
ignition about S per cent of mineral constituents. 

BOMBAX MALABARICUM, DC 

Fig — Wight III., t. 29, Bedd FI Syl.,t 82. Bed silk- 
cotton tree {Eng ), Bombax de Malabar ( Fr ). 

Hab. — Tropical India. Tbe gum and -root. 

Vet naculai Semul, Rakta-semul (Hind), Rokto-seraul 
( Beng .), Saar, Saun (Mar.), Mul-ilava-maram ( Tam Mai), 
Mullubuiaga-mara ( Can ), Mundla-buraga-chettu (Tel.), 
Shemalo ( Quz .) The gum, Mocha-ras, Siipari-ka-phul (Hind., 
Bomb ), Mocha-ras (Tam , Tel , Can.) 

History, Uses, & C. — JB malabaricum, m Sanskrit 
Salmali, and Mocha, is a l&rge tree, covered with stout, hard 
conical prickles, on which account it bears the Sanskrit synonym 
of Kantakadruma. In the Mahabharata it is related that 
Pitamaha after having created the world, reposed under the 
tree S&lmah, and m the code of Yajnavalkya it is mentioned 
as one of the trees of the infernal regions (yamadruma), because 
it makes a great show of flowers, but produces no fruit fit 
to eat. At tbe end of the cold season this tree is a very 
remarkable object, being entirely destitute of leaves, and 
loaded with large, red, cup-shaped flowers, which are followed 
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by egg-shaped, giecn capsules, containing numerous brown 
seeds having an average weight of 4-5 th of a gram r and a 
quantity of fine silky cotton. Hindu and Mahometan writers 
state that the root of the young tiee [imusl a-semnl), when about 
as large as a carroty ha's restorative, astungent and alterative 
properties, powdeied and mixed with sugar, gh% and the juice 
of the fiCfch loot, it is made into a pah 01 confection which lias 
a reputation as an aphrodisiac, and as a restorative in phthisis 
and other wasting diseases. In some parts of India the root 
of the white-silk cotton tiee (F? lodpmhon anfi actaosiun) is 
preferred for this purpose. This tree is the Lamfera mbm of 
C1usju% the pods of which weie firsc bi ought to Holland 
about the end of the iCth century, its cotton is the Capock 
fibre of the Dutch, and the tree, like the Bombax, yields a 
daik-eoloured opaque gum, insoluble m watei, which is used 
as an astimgent in bowel complaints The natives regard 
E anfractuosum as a variety of the Bombax, and call it Sveta- 
salmali or ^ white Sa]mali ;> m Sanskut In Hindi it is Safed- 
$emul,in Maiatlu Pandlna-saur, m Guzcrati Dolo-sliemalo, &c , 
all names which have a similar meaning I * Madras the young 
fruits me dried and used as a demulcent and astringent The 
gum of the Bombax is very astringent, and is used by both 
Hindus and Mahometans m diarrhoea, dysentery, and menor- 
rhagia m doses of from 40 — 50 giams for an adult Salmali 
ve^hta or Mocha-ras (juice of mocha) only exudes from 
portions of the bark which have been injured by decay or 
insects , ijicisions m the healthy bark produce nothing 

Description. — When first exuded it is a whitish fungous 
mass, which gradually turns red, and finally dries into brittle 
mahogany-coloured teais The laiger tears are hollow m the 
centre, the cavity being produced during the gradual drying of 
the jelly-like mass which first exudes. Dry Mocha-ras when 
soaked m water swells up, and resumes very much the appear- 
ance of the fresh exudation. The taste is purely astringent 
like tannin. 

Mocha-ras is not a normal juice, but the product of a diseased 
action, which consists in a proliferation of the parenchyme 
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cells of the barb ; upon making’ a section of the diseased part, 
a number of small cavities are seen, ■which, contain a semi- 
transparent jellj— like substance, consisting of oblong colls 
containing a little granular matter and a small group of starch 
cells. At the margin of the cavity the columns of healthy 
cells are seen breaking up, and the cells separating to join the 
jelly-like mass , this gradually increases m size and finds its 
way to the cut face to be extruded as Mocha-ras. 

The young roots are of a yellowish white colour when the 
bark has been removed, and are soft, mucilaginous ana 
feebly astringent ; grated and mixed with wafer they yield 
abundance of nearly colourless mucilage. 


Chemical composition Mocha-ras when macerated m water 

affords a reddish-brown solution, which yields' a very copious 
dirty green precipitate with ferric salts, the solution contains 
a little gum, which is precipitated by alcohol, the hulk of the 
exudation remains undissolved. 


The seeds of B p lalaba? icum yield 25 per cent, of a sweet 
non-drjmg oil; it is of a light yellowish brown colour, and 
commences to deposit fats at 20° C., when it has a specific 
gravity of 0 9273. The crystalline insoluble fatty acids of the 
oil amount to 92 8 per cent., and melt at 41° 


The cako of the seeds of JE. anfractuosum and that of cotton 
seeds has been examined by Remders with the following com- 
parative results — 

Kapok cake Cotton cake. 


Water 

Nitrogenous (albuminous) compounds. 
Rat .... ...» . .. .» »••...••••».. . 
Non-nitrogenons extractive matter ... 

Woody fibre 

Ash 


IS 23 
26 84 
5*82 
19*92 
28 12 
6*52 


12*60 
20 62 
6 36 
So 42 
20 36 
5*64 


The ash from Kapok cake contains 28 5 per cent. - of 
phosphoric acid and 24*6 per cent of potasli. 

28 
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Commerce. — Mocha-ras or Supari-ka-phul* is collected by 
Bbeels and other wild tribes. It is sold by all the druggists. 
Value* Rs. 4 per Surat mauud of 37£ lbs. The gum of 
Monnga rs frequently mixed with Mocha-ras ; though similar 
m colour, it may readily be distinguished by its weight and 
solidity 


ADANSONIA DIGITATA, Linn * 

Fig. — Cav Disk, v., 298* t. 1 5. Monkey Bread tree ( Hng ) , 
Calebassier (Fr.) 

Ha.b. — Africa. Cultivated m India. The fruit, bark and 
leaves. 

Vernacular. — G-orakh-amli, Hathi-khatiy^n {Hind ), Gorakh- 
chmch {M ar.), Papparappuli* Anaipuliya-maram {Tam.), 
Sumpura {Guz.) 

History, Uses, &C. — This tree* remarkable for the 
enormous size of its trunk, was first described by Aloysius 
Cadamosto* a Venetian, in 1454, from one he saw growing at 
the mouth of the Senegal river, which measured 112 feet m 
circumference At Senegal it is called El-omarak and Oufa, 
and the fruit El-kongles Prosper Alpmus figures it* and 
notices that the powdered pulp was sold as Terra Lemma to 
those unacquainted with the genuine article * it was eaten 
with sugar as a cooling medicine m febrile disorders. [For an 
account of Terra Lemrda , see P Bellomus, Obs. I., 28.) At the 
present time the pulp is a -component of certain pastiles 
famous m Turkey, and supposed to contain this earth. 
Adanson, whose name the genus bears, and who travelled m 
Senegal m 1794, saw two trees, from 5 to 6 feet in diameter, 

* Supan is the fruit of Areca Catechu, but children masticate instead of 
it the blunt thorns of B. malabai icum, to which they give the name of 
supan In this way the gum has come to be called Supdn-ka-phul, which 
has misled some into supposing Mocha-ras to be the produce of the Areca 
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on the bark of -winch were cut a number of European names ; 
two of these were dated, the one an the 14th, the other m the 
loth century. In 1555, the same trees were seen by Thevct, 
another French traveller, who mentions them m his Travels. 
Livingstone saw the tree in the neighbourhood of Lake Ngami, 
where it is called Mowana. In India it has been introduced 
by the Arabians, and is common on the "Western Coast and 
near many Mahometan towns ; they call it Bahobab, Habhab 
or Habhab n. The Indian names Gorakh-amli and Gorakh- 
chinch, signify Gorakh’s tamarind , Gorakh was a celebrated 
Hindu ascetic. Hafchi- khatiy £n is Elephant’s flax, a namo 
given to the tree on account of the great strength of the fibre 
prepared from its bark. Mn A. Rea, of the Archaeological 
Survey of India, describes a curious old tree at Chezala, in the 
Ristna district, standing m the court of a Buddhist chaitya, 
which has a hollow core, and is popularly supposed to grow 
from out of a subterranean cave. It is known as Peruleni- 
pedda-manu, or ** the nameless great tree.” Around the base is 
a platform 25 ft by 22 ft. 6 m and. 3 ft. higb. The circum- 
ference of the trunk at that height is 53 ft 6 in 5 the first 
branches are 9 ft 6 m. from the ground, and there the girth is 
56 ft. The spread of the foliage is 78 ft. across, and the 
height of the tree is about 87 ft. In Africa as m India the shell 
of the fruit is used for various economic purposes, such as floats 
for fishing nets, water bottles, •&c. In Africa the pulp and 
seeds are used as a food, and as a medicine m dysentery, and 
the young leaves, which are very mucilaginous, are made into 
poultices and used as a fomentation to painful swellings. The 
leaves dried and reduced to powder are called halo by the 
Africans, and are used to check excessive perspnation. The 
Duchassamgs of Guadeloupe have recommended the hark 
m fever, they say it is cooling, lessens the frequency of 
the pulse, and increases the appetite It may be given m 
decoction, 30 grammes m a litre of water, boiled Sown to two- 
thirds. {Corre et Lejanne. Mat. Med . Colomale J Dr. Rancoa 
m his thesis on “ La dyssentene endemique des pays chauds et 
notamment an Senegal ” (Faculte de Lyon, 1886,) says — f ' £ Le 
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pain de singe est cojisjddre par les indigenes com me le medica- 
ment anti-dyssentenque par excellence II esb melang^ anx 
aliments mSmes Ainsi, i’mdig^ne se nournfc surtout de 
bouillie de farxne de mil avec du laifc caille. On designe 
ce melange sous le nom de S angle Lorsqu’il esfc attemfc 
par la dyssenterie, le ncgre melange Ie pain de singe h cette 
"bouillie *•* 

Pr Gamier in lus tliesis ic Souvenirs medicaux du poste du 
Sedhion (Cazamance) ” Faculte de Montpellier, 1388, says of 
the Baobab . “ II est utilise dans l’alimentatien par les noirs, 
qui l’ajoutent an couscous, dans la tlierapeutique, par les 
mulatres, contre la diarrhee ou la dyssenteiie. II nous a 4te 
loisible de l’experimenter plusieurs fois dans la premiere 
affection, et si nous n’avons pas releve d’action efficace bicn 
marquee, nous ne lui avons pas trouve non plus d’mconvements. 
II nous a paru agir comme substance rafraiohissante, temper- 
ante, se r appro chant du tai t rate de potasse. Quelque peu de 
pulpe en maceration dans 1’eau donne uue tisane fort agreable 
et calme bien la soif, dans la fievre, par exemplo. Ses feuilles 
sont mucilagmeuses et emollientes, ou les emploie fratches ou 
s&ches. Sous cette deimere forme, e’est le Lalo des nkgres. 
Btant an bout de notre provision de tourteaux de grames de 
lm, nOua nous en sommes maintes fois servi avec succes, 
suivant le conseil d’un commercant de Sedhion, pour remplacer 
l’emollient Europeem” In India the pulp mixed -with butter- 
milk is used as an astringent m diarrhoea and dysentery. In 
the Concan the pulp with figs is given m asthma, and & sherbet 
made of it. with the addition of cummin and sugar, is adminis- 
teied m bilious dyspepsia. It is also given for this affection 
with embhc myrobalans, fresh mint, rock salt and long 
pepper. Modern research shows that the pulp is aperient and 
demulcent, tko leaves demulcent with slight astrmgency and 
the hark demulcent-and astringent, the astrmgency being due 
to the presence of tannin. 

From an article m the “ Bulletin de la Soci^te Philoma- 
tique de Pans fl822, p 103,) it would appear that the pulp of 
the Baobab was used m Europe up to the commencement of the 
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present century as a remedy foi chsentcry. The a<fi o£ tlic 
pericarp is used xn Afuca for the manufaetuie of soap 

Description. — The fiuit varies much both m shape and 
size * some specimens correspond with the description given by 
Adamson, and others with that Of Guibourt* that is to say. they 
are either cucumber-shaped or bottle-shaped* and from 6 to 3 8 
inches m length The shell is hard, woody and light* clothed 
with a dull green felt-like down, composed of simple hairs* it 
is made up of regularly arranged wood cells intersected here 
and there by vascular bundles. The fruit is full of sub-acid 
pulp, which is divided by fibrous bands into a number of com- 
partments. The pulp drms up into a srarcli-like powder of a 
reddish-white colour* which adheies together m polyhedral 
.masses* a seed forming the centre of each mass* it consists 
chiefly of mucilage-cells and contains no staieh The seeds are 
enclosed in a horny shell, having a rusty-ied* rough exterior j 
they are kidney -shaped and half an inch m length. The bark 
has a scabrous epidermis* and on section shows a mottled 
yellowish-green and reddish-brown surface • internally it is 
intimately united with the woody fibre of the trunk The fresh 
bark when wounded yields a white semi-fluid gum* which is 
odouiless and tasteless, and has an acid reaction * it is insoluble 
in water. The ash contains a large quantity of lime Mr. J. G. 
Prebble has brought to cm notice that this gum when examined 
under the microscope is seen to be full of well-formed clus- 
tered crystals of calci m c alate * there aie also some highly 
refractive globules oi oil or oleo-resm With ag© the gum 
eventually becotnes reddish-brown. 

Microscopic structure * — A transverse section of the leaf shows 
that the upper surface consists of a single iow of large cells* 
which swell when boiled* but develop no mucilage Beneath 
this is a parenchy me of cells containing chlorophj 11* except over 
the central nerve* where chlorophyll is absent and the cells are 
broken down to form a large lacuna or depot of mucilage ; 
similar cells and smaller lacunse are seen beneath the nerve 
to the number of four or five Over the secondary nerves 
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there are similar cells and a single lacuna The rest of the 
paienchyme is cellular and of no special interest. The lower 
surface of the leaf is composed of a row of small cells which 
yield no mucilage on boiling 

A transverse section of the young stem shows an epidermis 
and scanty suber, beneath which are a number of rows of tangen- 
tially extended cells, and then two or three rows of parenoliyme 
cells containing chlorophyll and oil globules, amongst which 
are some cells containing crystals of calcium oxalate Next 
comes a thick liber, m which are groups of stone cells and 
some cells containing calcium oxalate. The wood is porous, 
and the pith also shows cells containing oxalate. In the old 
bark, m the cells beneath the chlorophyll cells, are tangen- 
tially extended lacunae containing mucilage, which absorb a 
large part of the tissue , the suber and liber are mucb deve- 
loped, and large groups of stone cells are seen m connection 
with the medullary rays . ( Meckel and -Schlagdenhaujfen ) 

Chemical composition . — Mixed with water and treated with 
a drop of iodised iodide of potassium, the pulp is not coloured 
blue or yellow, showing the absence of starch and albumenoid 
principles, but tbe water forms a mucilage which, when filtered 
and treated with alcohol, yields an abundant gelatinous pre- 
cipitate It is also precipitated by neutral plumbic acetate, 
chloride of zinc, ferric chloride, and the chlorides of barium, 
strontium, and lime The watery solution has an acid reaction, 
and when treated with nitric acid yields mucic and oxalic 
acids. The pulp exhausted l y petroleum ether aff » ds a light 
yellow extract, which contains traces of resin, is insoluble m 
water, and is not coloured by fei c chloride , chloroform 
removes from it a similar extract, but of a gi e snish colour, 
owing to the presence of a trace bf chlorophylls The alcoholic 
extract is of a reddish-brown colour and partly soluble in. 
water ; the insoluble portion re-dissolved m alcohol is coloured 
bluish-green by ferric chloride , the soluble portion is coloured 
red by the same reagent, and reduces freely Fehlmg’s solution. 
According to Hecket and Schlagdenhaiiffen, the following is 
the composition .of the pulp 
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Principles soluble m 
petroleum ether 
and chloroform 0 0530 


Principles soluble in J 
alcohol . . 9 9783 1 


2 4370 phlouapheres 
5 5 753 glucose 

1 9660 tartaric acid ami traces of alkaline acetate 


Principles soluble ua 
uater ... 54 28*0 

Asli by difference 35 6847 


f 8 8397 glucose 
i 35 6623 mucilage and gum 
1 11 7820 bitartrate oi potash 
f 32 2350 \%ood\ and tolonimg matter 
l 3 4497 salts ' 


100 000 100 000 

Tho pericarp of the fruit according tc Heckel and Schlagden- 
Lauffen contains — 

Water 12 176 

Alcoholic extract colouring matters, albuminoids phlohapLene 3 860 
Wateiy extiacfe albuminoids, colouimg mattcus, silts, and 

gummy matters . . % .. 7 357 

Ash fixed salts, chiefly carbonate of potash and soda .... 5 258 

Woody t’^sue \h\ difference} . ... . 71258 


•JOG 006 

The leaves examined by the same chemists were found to 

have the following composition — 

Soluble m petioleuir ethei V\ ax . . . .... 

f GUicose . ... ... 

Soluble m alcohol .... 4 

l -Undetermined matter- 

Soluble m nater, gummy and albuminous matters 
Ash, chiefly chloude of sodium, and carbonates of potash and soda 
Lignin, by difference . 


1 15 A 

1 625 

3 245 
0 755 

2 225 
20 31 

4 oo 
65 84 


160 00 

Messrs. Heckel and SqhlagdenhauSeii found no tiace of an 
alkaloid m the bai'k, nor o£ any such substance as saponm. or 
the adansonm pf Witcstein and Walz. Its composition was — 

Soluble m peti oleum ether . . Wax ..... ... ... 0 425 

{ Wax . . .... 3 0375 

Insoluble tannin . . 2 2925 

Soluble taium . . 0 7825 

Chloride oi sodium • . ... 0 08 

Soluble m water, gummy and albuminous imatteis 1 35 

Ash, chiefly chloride oi sodium and cai bomites ui potash and soda 6 2905 
Lignin, by diffeiencc * 85 742 


-( Les Kouveaxtx JEtemedes > 138<S, 3S5> 481.) 


100 00 
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PAVONIA ODORATA, Wllld 
Fig. — Wall Cat. 1886, 1, 2 D., E 

Hab. — N.-W Provinces, Sind, W Peninsula, Burmah, 
Ceylon. 

Vernacular. — Sugandha-bala (Iliad ), Bala (Beng ), Kala- 
vald (Mar.), Peramutiver ( Tam ), Balarakkasi-gida (Can ). 

History, Uses, &C. — This plant IS called Bala and 
Hrivera in Sanskrit The root* is used in Hindu medicine to 
prepare a fever drink known as Shadanga pamya, which is 
made by boiling* one drachm each of the roots of Andropugon 
nuricatus and Oypei us rotundas or pe> tenuis, Red Sandalwood, 
the herb of Oldenlandia herbacea, the roots of Pavonia odorata > 
aud dry ginger, m two sers of water down to one s£r. It is 
considered to be cooling and stomachic The genus Pavonia 
is named after Don Josef Pavon, a botanical traveller m Peru. 
Ainslie (Mat Med w , 297,) notices the use of P. odoiata by 
the Hindus, but expresses no opinion as to its medicinal 
properties. In Bombay, Serpenbary root imported from 
Europe, is universally substituted for this drug In P^ odorata* 
as m the Musk Mallow, the mucilaginous properties of the genus 
are combined with an odorous mattei having the stimulating 
and carminative action of musk 

Description.; — Roots 7 to 8 inches long, more or less 
twisted, not more than f inch m diameter at the thickest part; 
giving off numerous thin fibres and having a delicate musky 
odour Bark light bi own, nearly smooth, wood hard, yellow- 
ish. The plant has the musky odoui of the roots ; it is 
herbaceous, erect, and covered with sticky hairs. Blowers 
pink , carpels obovoid, size of a small pea , seeds brown, oily, 
not musky. 

GOSSYPIUM STOCKSII, Mast. ,vai\ herbaceum,.Zim 7 rw 

Fig — Wight Ic., t 9, 11 ; Boyle ILL . t 25 Cotton plant 
(Eng.), Cotonmer (Pr.) 

Hab . — Sindh. Cultivated in most hot countries. 
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Vernacular . — Kupas (Hind., J far ), Vona ( (Jn *> ), Pur id hi 
(Tarn), llatti-gula (Can.), Karp&s ( Deng ), Patti-chetta, 
Karpasamu (Ttl ). 

History,- Uses, &C. — Cotton, the Karpdsi of Sanskrit 
writers, was doubtless first known and made use of by the 
Hindus , it is the fivacros of the later Greek writers, such as 
Philostratus* and Pa usama 3, t but not of the earlier Greeks, 
who applied this term to a fine kind of flax used for making 
mummy cloths Theophrastus^ calls it Enopbora, Pliny 
Gossympmus, Gossypion, and Xylmnm § In Arabic cotton is 
called and (Kuttun and Kurfus), the latter term 

being evidently derived from the Sanskrit, Eastern physicians 
consider all pirfcs of the cotton plant to be hot and 
moist, a syrup of the flowers is prescribed in hypochondi ia^is 
on account of its stimulating and exhxiarant effect , a poultice 
of them is applied to earns and scalds Gotten cloth or mixed 
fabrics of cotton with wool or silk are recommended as the 
most healthy for wear. Burnt cotton is applied to sores and 
wounds to promote healthy granulation , dropsical or paralysed 
limbs are wiapped m cotton after the application of a ginger or 
zodoary lep (plaster) , pounded cotton seed, mixed with gmger 
and water, is applied m orchitis. Cotton is aUo used as a 
moxa, and the seeds as a laxative, expectorant, and aphrodisiac. 
The juice pf the leaves is considered a good remedy m 
dysentery, and the leaves with oil are applied as a plaster to 
gouty joints ; a hip bath'of theyoang leaves and roots is leeom- 
inended m uterine colic In the Concan the root of the 
Deolapds (fairy or sacred cotton bush) rubbed to a paste with 
the juice of patchouli leaves, has a reputation as a promoter of 
granulation m wounds, and the juice of the leaves made into a 
past© with the seeds of Vernoma anthehmntua is applied to 
eruptions of the skm following fever In Pudukota the leavos 
ground and mixed with milk are given for strangury. 

Cotton root bark is official m the Uni ted States Pharmacopoeia, 
also a fluid exfcractof the bark , it appears to have hi st attracted 

~™~~* 7 i , V VI ~ 20 I n P IV, 9 T 19, 2 
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attention from being used by the female negroes to produce 
abortion. There appeal's to be little doubt that it acts like ergot 
upon the uterus, and is useful m dysmenorrhcea and suppression 
of the menses when produced by cold, a decoction of 4 ounces 
of the bark m two pints of water boiled down to one pint may 
be used m doses of two ounces every 20 or 30 'minutes, or the 
fluid extract may be prescribed m doses of from 30 to 60 
minims. Cotton seed tea xs given m dysentery m America ; 
the seeds are also reputed to be galactagogue (Stills and 
Maisch , JS Tat. Disp., p 678.) By treating cotton first with a 
dilute alkali, then with a a per cent, solution of chloride of 
lime, and lastly with water acidulated with hydrochloric acid, 
and afterwards well washing it with water, it loses its greasi- 
ness and becomes absorbent and a valuable dressing for wounds j 
this absorbent cotton may be medicated by sprinkling it with 
solutions of carbolic acid, salicylic acid, boracic acid, &c. 
Pyroxylin or Gun Cotton is made by dipping cotton into 
a mixture of equal parts of nitric and sulphuric acids, washing 
freely with water, and, drying. 

Description. — Cotton root bark is m bands or quilled 
pieces, one half a line thick, covered with a brownish-yellow, 
satiny, very thin cork, by the abrasion of which irregular, dull, 
brownish orange patches appear. The cork forms slight 
longitudinal ridges, which are often confluent into elongated 
meshes, and marked with black circular dots or short transverse 
lines. The inner surface is whitish or reddish white, of a 
nearly silky lustre, and finely striate m a longitudinal direction 
by the thin medullary rays. The bast fibres are long and 
tough, arranged m tangential rows, and are separated without 
difficulty m very thin layers. The bark breaks with difficulty 
m a transverse direction, but ±3 readily torn longitudinally. It 
is without odour and without taste, with the exception of a 
\ ery slight acridity and famt astrmgoncy. ( SHlle and MmschJ) 

4j m u al composition . — -The bark contains starch, and when 
fresh, according to W. A Taylor (1876), a chromogen, which 
dissolves in alcohol with a pale yellow colour, gradually chang- 
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in g to a bright browmsh-red. The same change takes place on 
keeping the bai'k for some time, when it yields a red tincture 
with alcohol. This substance was examined by Prof. Wayne 
(1872) and W. C. Staehle (1878), who regard it as of a resinous 
nature. The 1 *'*ter obtained about 8 per cent, of this sub- 
stance, which is soluble m 14 parts of alcohol, 15 of chloroform, 
23 of ether, and 122 of benzol , also in alkahes, from which 
solutions it is again precipitated by acid. The -jotassa solu- 
tion diluted with water is of a sage green tint- Glucose was 
likewise observed, and the aqueous solution of the alcoholic 
extract contained a principle which gave a purplish-black pre- 
cipitate with ferric chloride 0. C. Druedmg (1877) obtained 
also a yellow resm soluble m petroleum -benzine, a fixed oil, a 
little tannin and 6 per cent of ash. (Stille and Maisch.) Cot- 
ton seeds are small m size, and vary from ellipsoid to fusifoim, 
and in colour from pale grey through yellow and brown to almost 
black Of forty samples examined the amount of oil varied 
between 10 per cent, m an immature and badly dried Sea 
Island seed, to 29 per cent m fully matured Egyptian seed 
The albuminoids and other nitrogenous substances varied from 
3 8 to 25 per cent , and tbe lignin from 15 to 25 per cent. One 
hundred pounds of seed give on an average — 

Hills with lmt 49 — 46 pounds 

Cake 38 — 37 ,, 

Oil .... ......... . . 1 6 14 ,, 

The crude oil has 28 to 30 times the viscosity of water. At 
20° C it has a specific gravity of *9283 and at 15° C. of *9306. 
It congeals at — 1° 9 0. to — 2° 7 0. In taste and odour it 
resembles linseed oil, and in other properties it is inter- 
mediate between a drying and a non-drying oil The refined 
oil has a specific gravity of 9264 at 15° 0 and congeals at 
* 0°C to — 1 *°I G. Chemically cotton seed oil consist of palmatm 
and olem, and its ultimate percentage composition is carbon 
76 40, Hydrogen 11*40, Oxygen 12 20. ( Brannt ) Cotton seed 

oil is not suitable for pharmaceutical purposes 
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Covimrree . — Cotton root bark is not an article of commerce 
m India, it may be obtained fresh m most parts of the country. 
Cotton seed oil is largely manufactured m the United States , 
m 1888 the Atalanta mills pressed 15,000 tons of seed, obtaining 
4,668,750 pounds of oil, worth 80 cents a gallon, or 7^ lbs 

The meal obtained was 10,331,250 lbs. and 300,000 lbs. of. 
lint cotton were removed from the seeds before expressing the 
oil. The lint was worth 18,000 dollars, and the meal which 
is used as a manure 88,603,58 dollars. 

The following plants belonging to the Malva.ceae are also 
used medicinally on account -of their mucilaginous properties — 

Hibiscus tiliaceus, Lvnn., Malva parviflora, 
Li»n , Malachra capitata, Linn., Urena lobata, 
Iiiiii , and Kydia calycina, Roxb. The bark of the last 
named plant is used m sugar refmeiy It is a remarkable bark 
abounding m gum ; the gum comes from the liber, where the 
layers may be separated like pieces of lace, on scraping away 
the outer layer, the gum is seen protruding between the longi- 
tudinally disposed fibres. In the Pharmacogi apkia it is stated 
that Althaea gum occurs in cells, m this bark it appears to be 
tm m d fiom cellulose, as the cells seem to be disrupted, and 
the cell Avails absorbed 

STERCULIACEJE. 

STERCULIA URENS, Sorb. 

Fig — Ro t eJh Co?. PI, I. 25, t . 24. 

Hab. — Thioughout India, Ceylon, The gum. 

T’erna ulnu— Bali, Guld, Knlil, Karai, Kalru (Hind), 
karai (fJu ), Paudidk, Kavali, Kandul (2fui ), Pemin (Can ), 
Kavab, Tabsu (Tel ), Vollay-putali (Tam ). 

Uses, &C It is unceitam vvhetliei this tree 
is mentioned by Sanshnt writers, as it appears to have been 
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confounded with L'ochlospet mum Gossypium , which yields a 
similar gum. Possibly it may be the tree spokep of as Balika. 
The gum is collected for sale in most parts of India, ayad is 
largely used for making native sweetmeats, and as a substitute 
for tragacanth. The seeds s eld an oil containing much 
stearin (Ha wives), and ore eaten by the Grhonds and Knkus m 
the Cential Provinces. ( Branchs ) 

It has been -ho\\n by Van Tieghem tbat ' f in the Stcrcu- 
liaccm the gum is produced m laige secretory cells formed 
by the separaaon of contiguous cells. These cells surrounding 
the canals are sunounded by smaller cells, which become 
dissociated as the canal enlaiges, and so altered m appearance 
as to be sc.ucely 1 eeogmzable In Coin acuminata the gum 
canals aie present m the pith and bulk ” ( Dull Soc Botantipu 

de Fiance , p. 13, and Phaua down (3,, xv , 893.} 

Description. — On cutting off a young branch of 
Stercuha wrens the srmn is seen exuding as a -soft solid mass 
from very large canals m the pith .*i,u bark, and it appeals 
to be contained m the tissues with, some tension as the gum 
is extruded in a short time to the extent of about half an inch. 
The very young portions of the trees, as the oianch.es of the 
pamcled inflorescence and the petioles of the leaves also 
extrude the gum. The gum is completely soluble in cold water, 
forming an almost colourless solution. Serna m volume it is 
slightly opalescent. Thirty grams dissolved m twenty ounces 
of water forms a thick, tasteless, mucilage, which entnely 
passes thiough a paper filter A solution of this stiength, 
examined m a column 200 m m long was optimally inactive, 
neutial to litmus, and not precipitated by alcohol A veiy 
thick mucilage is, however, precipitated. It is gelatinized by 
ba'sic acetate, and gives a faint piecipitate with neutial acetate 
of lead, but is unaffected by feme chloudo or borax ancl not 
coloured blue by iodine. It is pieeipitated by boiling v. all 
an alkaline solution of eupne taiti ate, but the coppoi is not 
reduced The gum treated with mtnc acid yields abundant 
crystals of mucic acid. It lose 1 - IG per cent, of water by 
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dry mg* at 100° C , and on incineration yields about 4 per ooiit. 
of ash. Examined under the microscope, no starch can bo 
detected, but a few small polygonal parenchyme cells are 
usually to be met with. The mucilage possesses little or no 
adhesive power. 

Prom some comparative experiments made with cod-liver 
and castor oils it appears to be about equal to tragacanth as an 
emulsifying agent. (J. Q P)ebble.) 

Commerce — The gum exudes most abundantly m the cold 
weather, and is collected by the forest tribes. Value about 
JEts 12 per cwt. 

In China the fruits of Sterculia scaphigera, Wall 
are used on account of the large quantity of gum, which they 
contain under the name of Ta-hai-tsze They were introduced 
into France as a cure for dysentery under the name of Boa- 
tam~paijang , but were found to act simply as a demulcent. 
These fruits are from J to J ^ m. long, ovoid, usually somewhat 
elongated at the lower extremity, which terminates by a large 
oblique cicatrix Externally they are of a dark-brown, 
deeply wrinkled, though generally less so at the superior 
extremity The pericarp, which is from to of an inch, 
m thickness, consists of a thm epidermis, beneath which lies 
a dry, black, resinous-looking pulp, surrounding a fragile shell 
lined with a whitish membrane. The central portion of the 
fruit is occupied by two cotyledons, which m their dried 
state are thm and concave. When the fruit is macerated 
m water, its outer shell, or pericarp, increases enormously 
m volume, forming a laige gelatinous mass {See PL anbury’s 
Science Papers, p 235, where a figure of the fruit will'fie found ) 
Guibourt found m the pericarp, green oil 1*06, bassorm 
59 04, biown astringent matter and mucilage J 60, woody 
fibre and epidermis S20, and in the nucleus, fatty matter 
2 98, saline and bitter extractive 0 21, starch and cellular 
tissae 31 91 per cent. 

Several species of sterculia afford large oily seeds, which are 
eaten by the natives. Of these, S foe fid a, hum , Wight Ir., 
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t. t. 183, 364, may be taken as a type. It is a Luge tiec of 
the Western Peninsula, Con can, Malabar, Bmma, and Cejlon, 
and is often called “ wild almond ” in the vernaculars. The 
Tamils also call it Kudrap dukku, from the resemblance of its 
large follicle to the testicles of a horse. The seeds are 
elliptic, about an inch long, and half an inch m diameter, 
covered with a loose black parchment, and having a yellow 
caruncle at the base. A. white felt-like layer covers the hard 
black shell, which is brown and velvety within, and encloses 
an oily white kernel of the same shape as the seed Each 
seed weighs about two grams. The shells are difficult to 
powder. The felt-like skin softens m water like bassorm. 
The kernels contain about 40 per cent, of fixed oil and a large 
quantity of starch. 

Eoureiro states that the bark of this tree is aperient, dia- 
phoretic, and diuretic, and is given m dropsy and rheumatism 
by the Chinese. The flowers are remarkable for their sterco- 
raeeous odour. 

The fixed oil of Sterculia feet via is thick, pale yellow, bland, 
and non-drymg It commences to deposit crystalline solid 
fats at 18° C.j and the whole congeals at about 8° The 
specific gravity at 15 5° is *9277 Saponification equivalent 
266*2. The crystalline fatty acids melt at 29° to 30° Y/ith 
sulphuric acid it forms a thick orange-red mixture. With 
cold mtnc acid it" becomes opaque and slightly deepens in 
colour , when heated with the acid, it changes to a deep 
coffee-brown. The portion of the lead soap of the fatty- acids, 
insoluble m ether, amounted to 68*9 per cent , and the 
liberated acid without any purification had a melting point 
appi oximating that of stearic acid The fatty acids from the 
lead soap, soluble m ether, consisted of oleic with a small 
quantity of launc acid. 

HELICTERES ISORA, ULnn. 

Fig. — Ic , t. 180; Rheede Sort. Mai vi., /. 30. 
East Indian Screw tree ( Eny .). 
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Hab. — Central and Western India and Western Peninsula, 
Ceylon The fiuifc and root. 

Y-crnacular . — Marori, Marorphah {Hind), Mriga-shmga 
(Guz.), Kevani, Yarkdti, Dbamam {Mar.), Valambinkai {Tam ), 
Atmorha ( Beng .) 

History, Uses, &C. — This is a tall shrub, or small tree, 
much lesemblmg the common hazel; the floweis, which are 
bright red and showy, appear m the rams. In Sanskrit it is 
called Avartam and Mriga-shmga or " deer’s horn ” The 
pecubar twisted form of the carpels has probably led to its 
nso as a medicine according to the ancient doctime of signatures. 
Amslie notices its use by the Hindus as a remedy for offensive 
sores inside the ears At the present time it enters into most 
prescriptions for the cure of gnpipg m the bowels and flatu- 
lence, especially m the case of children Its chief virtue 
seems to be its harmlessness. It is indispensable at the 
marriage ceremonies of the Vaisya caste, being tied upon 
the wrist of bride and bridegroom along with the fiuit of 
Iiaudia dumctoium Persian names for it aie Kisht-bar-kidit 
and Pecbak It is the Ehsht-bar-kislit of Ibn Smn, who 
describes it as hot and dry m the thud degree. In the 
Concan the root-bark is prescribed in diabetes We havo 
been unable to discover that this plant has any piopcities 
beyond those of a demulcent and wild astimgent. The roots 
may be used as a substitute for althaea 

Description. — The fruit consists of five slcndei angular 
carpels, tw rated like a corkscrew, and together forming a bone 
about 11 to 2 inches long The carpels are pubescent, and of 
a greenish brown colour , they contain a single row of dark 
brown angular seeds The internal surface is of a light 
greenish hue and highly polished , taste mucilaginous. Tho 
root bark is of a dark-brown colour, and is very thickly studded 
with small round warts so as to present almost the appearance 
of Shagreen 

Commerce — The fruit is kept m all druggists’ shops, and as 
a domestic remedy is perhaps one of the best known ai tides m 
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the Hindu Matcua Medica. Value, Rs* 3| per Surai mauod 
of 37i lbs* 

Pterospermum suberifolium, Lam. III., f . 576, 
f. II , Muchkand { Hind .), bears white fragrant flowers, which 
lubbed into a paste with k£ngika (rice vinegar) are an 
ancient and well known Hindu remedy for hemicrama. The 
Sanskrit name of the plant is Muchukunda, which appears to 
be derived from Greek p-verao, Latm mango, whence mucus, 
and a sweefc-smellmg flower The flowers render water 

gelatinous* 

P. acerlfolium, another species, is called -in Sanskrit 
Karmkara, in Hindi Kaniar and Katha-champa, and in Ben- 
gali Kanakch&mpa In Sikkim it is known as Hathip&ila, 
and the hill people use the white momentum from the under 
surface of the leaf to stop bleeding In the Concan the 
flowers and baik of these trees are charred and inued with 
Kamala, and applied in suppurating small-pox. TKarmkara is 
mentioned by Kalidasa as a flame of the woods/* The tree 
he alludes to is evidently Cassia Fistula , which also bears this 
name m Sanskut. 


ABROMA AUGUSTA, Lam . 

Fig * — Lam . Ill , t. 636 and 637. De\iPs Cotton ( Eng ). 

Hab. — India and the East. Native or cultivated* The 
i oot. 

Vernacular — Ulat-kambal ( Beng ), Olak-tambol {Bomb.). 

History, U ses, See. — This shrub has long been known as 
a plant yielding a valuable fibre (Royle’s Fibrous Plants of Imha , 
p 267) In 1872, Mi Bhoobun Mohun Sircar ( Ind Med Gaz, ) 
first called attention to the use of the loot as an emxnenasrogu© 
m Bengal, and recommended the fresh viscid sap m the treat- 
ment of dysmenorrhoea m doses of 30 grains Subsequently 
Dr* Kirton recommended the use of diachm doses of the root 
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beat into a paste with water. Dr. Watt m his “ Dictionary of 
the Economic Products of India” records the opinion of thirteen 
medical men regarding the medicinal properties of the plant ; 
of these, eight speak favourably of it. Dr. R. Macleod says — 
u It is a valuable medicine m dysmenorrhoea, the fresh root is 
usually given, made into a paste with black pepper about a 
week before the time of menstruation, and is continued until 
it commences. I have seen it prove very efficacious m 
some cases, especially in the congestive form of the disease ** 
Dr. Thornton says: — “The slender roots are useful m the 
congestive and neuralgic varieties of dysmenorrhoea. It 
regulates the menstrual flow and acts as a uterine tonic. It 
should bo given during menstruation, lj? drachms of the fresh 
root for a dose with black pepper, the latter acting as a 
stomachic and carminative*” Dr. Evers says — “ It has never 
Failed m my hands in speedily relieving painful dysmenor- 
rhcea/’ In Western and Southern India the plant is not 
common, and its medicinal properties do not appear to be 
known, 

Description. — A small tree or shrub, with soft velvety 
branches, and ovate-oblong, serrulate leaves, the under surface 
of which is tomentose The flowers are dark purple and 
drooping, and have five petals with dilated claws. The fruit is 
a dry, 5-celled capsule, with 5 truncated wings. When ripe it 
dehisces at the apex, exposing the five inner angles of the cells 
crested with stiff silky hairs which penetrate and irritate the 
skm if handled. Each cell contains numerous black seeds the 
size of radish seeds The roots have a thick, fibrous, brown 
baik, which, when freshly cut, protrudes a thick gummy sub- 
stance like others of the genus. (See Sterculia urens.) 

Chemical composition , — The bark was separated from the 
dried roots and reduced to powder. Dried at 300° C the 
powder lost 5-37 per cent, of moisture The ash calculated on 
the undried powder amounted to 11 64 per cent. There was 
nothing special to note regarding the composition of the ash ; 
it did not contain manganese. 
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Treated with light petroleum ether 0 4 per cent, of a yellow 
soft extract was obtained, which was odourless and tasteless. 
In cold alcohol it was partly soluble, the solution possessing 
an acid reaction, and leaving on spontaneous evaporation an 
indistinctly crystalline residue The portion insoluble m cold 
alcohol was white and had the physical properties of a wax. 

After the action of petroleum ether, the powder was dried 
and exhausted with ether, which yielded on evaporation *88 
per cent, of yellow odourless non-crystal line extractive. This 
extract was insoluble m water and m dilute acids In alcohol 
it was partially soluble with acid reaction. In alcoholic 
ammonia the extract was almost wholly ^ 'uble, the solution 
being of a yellow colour the addition of acid;* to the 
ammomacal solution caused the separation of whitish flocks. 
The ether extract gave no reaction with non salts. 

After removal of ether from the powder, it was treated with 
absolute alcohol, and on evaporating off the spirit 1 per cent, 
of a yellow non-crystallme extract was left. This extract was 
slightly soluble in water, with acid, reaction , by the action of 
dilute sulphuric acid, a yellowish solution was obtained, and a 
yellow insoluble residue left The acid solution did not give 
any leaction with alkaloidal reagents The t endue insoluble 
m dilute acid was wholly soluble m aqueous ammonia, the 
resulting solution being of a deep yellow colour the addition 
of acids caused the precipitation of yellowish white flocks 
which were easily soluble m chloroform. A portion of the 
original alcoholic extract gave no reaction with iron salts. The 
powder after exhaustion with alcohol was dried. When treated 
with water the dry powder formed a viscid mass ; by the action 
of boiling water the mucilage partly dissolved, the solution did 
not gelatinize on cooling. A trace of starch was present. 

PENTAPETES PHCENICEA, Linn , 

Fig. — JSheede, Sort. Mai. x., t. 56 ; Cav Diss. m., t. 43,/. 1. 
Hab. — Throughout the hotter parts of India. 
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Vernacular — Dopaharija ( Hind ), Kat-lfila, Bandhuh {JBeug ), 
Tambri-dupari {Mar.), Naga-pu {Tam ) 

A large annual (4 to 5 ft ) found m rice-fields and other wet 
places daring the monsoon Tt is the Naga-pu of Iiheedc. The 
capsules of this plant are used medicinally on account of their 
mucilaginous propci ties ; they are subglobose, bristly, 5-celled 
5-vaIved, about half the length of the persistent interior calyx, 
which is 5-partite and bristly. Each cell contains from 8 to 
12 seeds arranged m two vertical rows {See Oa?tn. Ft ., t 184 ) 
The plant appears to have attracted the attention of the Hindus 
on account of its peculiar habit and time of flowering, and has 
many Sanskrit names, such as Bandhuka and Bandhujiva, 
living m association or gioups ; Arka-vallabha, beloved of the 
sun ; Pushparakta, red-flowered, &c. 


TILIACEiE 

CORCHORUS TRILOCULARIS, L%nn 

Fig. — Jacq . Find. . 2, t. 173. Tnlocular Jew’s Mallow 
{Frig ), Oorete tnloculaire {Fr ). 

Hab . — Asia, Africa The seeds. 

Vernacular — Km i u Ohuntz {Mat.), Pat {Hind., Feng.), 
Peratti-kirai {Tam ) Parmta ( Tel ) The seeds, Raja-jira 
(Guz.). 

History, Uses, &p . — G. tr%laculn/k is is a small annual 
plant which appears m the rainy season along with C * ohtorius , 
from which it may be distinguished by its oblong, lanceolate 
leaves, tnlocular capsules, and small seeds, both plants are 
known bj the name Nadika m Sanskrit Amslie mentions 
the latter plant as being used medicinally by the Hindus, and 
says that they reduce it to ashes and mix it with honey for 
administration xn obstructions of the abdominal viscera He 
also notices its use as a pot-herb According to Twmmg, 
an infusion of the leaves forms a useful fever drink. In India 
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the seeds of C. titloculaii s, which are bitter, are administered 
m doses of about 80 grains in fever and obstructions of the 
abdominal viscera A bitter corchorus was known to the 
Greeks. Theophrastus says 6 7rapoLptaC»fayos dia rrjv TruepS-np-a 
<6p X opos (H. P, VII. 7.) Pliny (21, 20G) al*o mentions 
Corchorus as a poor kind of pulse growing 1 wild. 

Description. — The seeds, which are closely packed m 
the trilocular capsule, are small, black and angular ; they 
are generally more or less mixed with those of 6*. oliturms, 
which may easily be distinguished by their greater size ( T \jth 
of an inch) and peculiar shape, winch resembles that of a 
moosing buoy. 

Corchorus fascicularis, Lam., a native of 
tropical India, Austialia and Africa, is a small procumbent 
woody plant with oblong or lanceolote serrated leaves ; 
peduncles 2 — 5 flowered, opposite to the leaves, capsules 
linear oblong, nearly terete, rostrate, three-celled, about 
half an inch long, clothed with simple hairs, they con- 
tained a number of small dark-brown angular seeds. The 
whole plant is sold m the shops; it is very mucilaginous and 
somewhat astringent, and is valued as a restorative Hiran- 
khorl is the name given to it by the country people, and 
means deer’s hoof In the Calcutta and Bombay shops it 
is called Bhaphall, which name must not be confounded with 
Bhaphali, the Marathi name for Peucedanum grande, an um- 
belliferous plant. 

C. fascicularis has been received from Poona under the 
name of Mag-avmithi C. Antichorus, Ratusch , Wight Ic. 1G7S, 
is also sold as Baphali. 

GREWIA TILIAEFOLIA, Vahl. 

Fig. — Beddume, FI. Syl ., t. 10S. 

Hat> — Western India to the Himalayas, Burma, Ceylon. 

Vernacular — Dh&mani (Hind., Peng ), Dh&man (Mar.), 
Thada, Tharra (Tam.), Charachi (Tel ), Butale (Can.). 
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History, Uses, &C; — A tree, leaves hoary beneath, 
oblique cordate, dentate, 5-nerved, feather veined, petioles 
1 inch, pubescent, thickened at the top, stipules leafy, falcate 
acuminate, auricled on one side, flowers yellow. The berries 
have an agreeable acid flavour and are eaten. Bark thick, 
white internally, covered externally by a thin grey suber 
which readily peels off, showing a slightly rough, green 
surface beneath, .very mucilaginous and sweetish to the taste. 
In the Concan the bark, after removal of the suber, is rubbed 
down with water and the thick mucilage strained from it and 
given m 5 tola doses with 2 tolas of the flour of Pamcum 
mthaceum, as a remedy for dysentery The Sanskrit name of 
the tree is Dharmana, and this name is loosely applied to 
several species of Grewia. 

The bark of G. asiatica, Linn , has similar properties. 
The tree is called Parusha m Sanskrit, Phalsam Hindi, Shukn 
m Bengali, Pkalshi in Marathi, and Putiki m Telngu. It is 
cultivated for its acid fruit, which is one of the 'phala-t'i ay a or 
fruit triad of Sanskrit writers. (See Pomegranate.) 

Grewia scabrophylla, Poxb , with scabrous leaves, stem 
and fruit, Khatkhati ( Mar ), is given m accordance with the 
doctrine of signatures as a remedy for leprosy m the Conban ; 
it appears to he simply mucilaginous like most of the genus. 
Its roots are the althea of the Portuguese in Goa, and are used 
as a substitute for Althsea, 

Trill rnfetta ■ — The plants belonging to this genus are 
mucilaginous, and are u|ed as demulcents. 

The burr-hke fruit is said to promote parturition. T. 
rhomboidea, Lizcq., often confounded with Sida (see 
Malvaceae) by the natives, is generally used. The plants of 
this genus are the Lap puli ers of the French colonies, and bear 
the significant names of LLerbe d cousin, pou de moine , and tete 
d negie. 
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LINUM USITATISSIMUM, Linn. 

Fig. — Bent}. and Trim., t. 39 Common Flax {Eng ), Lm 
usuel ( Fr .). 

Hab. — Egypt. Cultivated m India. Tie seeds and oil. 

Vernacular. — Alsi, Tisi (Hind ) T Ahshi-virai ( Tam ), Mosind 
(Beng ), Alashi, Javas (Mar), Atasi, Madana-gmgelu (Tel.), 
Alashi ( Can ) 

History, Uses, &C — Linseed, called m Sanskrit Atasti, 
appears- to have been but little used as a medicine by the 
Hindus The Mahometans have paid more attention to the 
plant, they consider it to be cold and diy, and that clothes 
made -with the fibre cool the body and lessen perspiration; 
they recommend lumigation with the smoke for colds m the 
head and hysteria, and use the tinder to staunch luemorihagos. 
Shernff says if you wish to become thm wear washed Ipnen 
clothes m the summer hut not m winter. The flowers are 
said to be cardiacal, the seed's aphrodisiacak and hot and dry- 
Lraseed poultice is recommended for gouty and rheumatic 
swellings , as an emollient the mucilage is dropped into the 
eye, with honey it is prescribed m coughs and colds The 
roasted seeds are said to be astringent. In Western India, 
the unripe fruit is used as a vegetable. Fluckiger and 
Hanbury m their Phatmacogi aphia (p. 89) give a summary of 
the history of the plant m the West, and trace its use back to 
the 23rd century, B C. It is the tevov of Diosco rides and the 
Lmum of Pliny* Gallesky (1767) strongly advocated the 
use of Linseed oil in painter’s colic and other spasmodic 
affections of the bowels In modern medicine Linseed te. is 
much used as a demulcent drink m cough depending upon an 


* Dios a , 94 Phn 19 ,1 20 , 92 
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irritated and inflamed condition of i.he phaijmx and upper 
part of the respiratory passages. It is also useful m irritation 
of the intestinal canal and urinary passages. The meal is one 
of our best poultice materials The oil with an equal part of 
lime water forms the well known application for burns and 
scalds called Carron oil, and is also given internally as an 
aperient in piles, dose Wo ounces, morning and evening 
Formeily the oil boiled to the consistence of caoutchouc was 
used for the manufactme of bougies, catheters, and elastic 
probes By mfceriuptuig the burning linseed oil by coveting 
the boiler, there remains a brown tui pen tine-like substance, 
the so-called birdlime. (Biannt ) 

Description. — The capsule, which is globose, splits into 
r > carpels, each containing two seeds separated by a partition 
The seeds arc of a flattened idongated ovoid form, with an 
scute edge, and a slightly oblique point blunt atone end They 
have a biown glossy polished surface, which under a lens 
is. seen to he marked with extremely fine pits. The hilum 
occurues a slight hollow m the edge just below the apex. The 
testa encloc.es a thm layer of albumen surrounding a pair of 
large cotyledons having at their pointed extremity a strait 
embryo The seeds of different countries vary from | J of 
an inch m length, those produced in warm regions being 
the largest. In India a white variety is sometimes met with. 
When immersed in water, the seeds become surrounded by 
a thm, slippery, colourless mucous envelope, which quickly 
dissolves as a neutral jelly, while the seed shghtly swells and 
loses its polish ( Phckrtnacogrctphia , p 90.) * 

Chemical compositidn — The following summary is extracted 
from the . Pharmacographia .. — The constituent of chief 
importance is the fixed oil which the seed contains to about 
Jrd of its weight. The proportion obtained by pressure on 
a large scale is 20 — 30 percent. The oil when pressed without 
heat and when fresh has but little colour, is without unpleasant 
taste and does not solidify till cooled to — 20° C. The com- 
mercial oil is dark yellow, and has a sharp repulsive taste and 
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odour On exposure to the a n ; t 'ptci-dly *ut% i having been 
heated with oxide of lead, it qmcklj dries up to a transparent 
varnish, consisting chiefly of hnoxyn, O' 5 - H 5 * O n . The 
crude oil increases m weight 11 — 32 per cent , although at 
the same time its glycerine is destroyed by oxidation. 

“ By saponification. Linseed oil \icm 5 grUcerm, and 95 per 
cent, of fatty acids, con-noting chiefly of hnuleie a* id C 1 6 II*'* 
O®, accompanied by ^ome palmitic and »n\ n^tic arid 

The action of the air tiansfoi ms hnoleic aei J into the resmoid 
oxyimoleic acid, C 16 H* G O 5 . Linoleic acid appears to be 
contained m all drying oils, notably m that of poppy seed 
It is not homologous either with ordinary fatty acndL, or with 
the oleic acid of oil of almonds, C lB fl :i O j . 

€< The viscid mucilage of Linseed cannot be Bit* red till if 
has been boiled. It contains m the di\ ^ate more than 3 0 pe** 
cent, of mineral sub-t? aces, when freed fit in \\h eh and dried 
at 110 ° C , it coi responds, like althaea acre, io the 

formula C lQ II JC O 10 The seeds by exLuiuati »n ith cold o* 
warm water affoid of it about 15 per cent. By hodmg mine 
acid it yields ei\ «tals of mucic acid Its ehomu ni relations 
are therefore those of gum and not of soluble collate Lin- 
seed contains about 4 percent, of nitrogen corresponding to 
about -25 per cent, ot protein substances, after expression id 
the oil, these substances remain m the cake 

“ In the ripe state, Lmseed is altogether destitute of stnich, 
though this substance is found m the immature seed m the 
/ory ceils which subsequently 3 leld the mued tge The water 
xctamed by the am-dry seed is about 9 pei cent. The 
mineral constituents ot Lmseed, chiefly pin Mdiafes of potas- 
sium, magnesium, and calcium, amount on an averse to 3 per 
cent and pass into the mucilage. It oeb t> dim slices of 
the testa and its adhei mg inner memb^no with ferrous 
sulphate, it is seen that lhi& tegument cor tains a small quan- 
tity of taunm d 5 A Jonsseu ha 1 -. pointed out that a^itturc 
of lmseed meal and warm ware., when kept at a temperature 
of 25° 0., and then distilled, fields a distditte containing 
n 
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containing hydrocyanic acid (Bull. Acad . Boy Belg. (3) V., 
750 ) The oil is obtained by three methods, cold drawn, by 
the aid of heat and expression, and by the use of solvents. 
Seeds 2 to 6 months old are generally used, as the oil from 
fz^-sh seeds is viscous and turbid ( Brannt .) Four qualities of 
oil arc produced, raw, lefined, boiled, and artist’s oil 

Commerce — In 1872, India exported to the United King- 
dom £1,144,942 worth of Linseed In 1882 the total exports 
were valued at moie than £3,000,000, and m 1885-86 and 87 
the aveiago value ot the exports was nearly £5,000,000 


ERYTHROXYLON MONOGYNUM, JRoxb . 

Fig.— Cor. PI i.t 88, Wight III t 48 

Hab. — Hilly parts of the Western Peninsula, Ceylon Red 
Cedar, Bastard Sandal (Eng.). 

r e/rv acular — Tevadarum Devadarum ( Ta,m . ) , Ad a vi-goTati 1 1 
(Can.). 

E monogynum is a shrub with pale bark and cuneate 
obovate leaves, the primary nerves of which are hardly 
distinguishable from the secondary, which latter are not con- 
nected with the mtra-marginal nerve. The leaves of this plant 
are refrigerant, and were largely eaten during the famine m the 
Madras Presidency, m 1877, by the natives of several districts 
where it grew wild in abundance, and it was thought probable 
that they might be found to contain an alkaloid with proper- 
ties similar to that which is obtained from E. Coca Dr. 
Cornish just before he left India wrote to ask Mr. Lawson to 
have the subject investigated, and several consignments of the 
leaves from the Uuddapah district, were sent to the Government 
Qnmologist for analysis,, who found that they contain -no 
anassthetic principle at all analagous to Cocaine, but a hitter 
and tonic alkaloid which may have mitigated the pangs of 
hunger. Squibb’s method was used m examining these leaves. 
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and by the same method, no difficulty was found m obtaining 
Cocaine from E. Coca grown m India. The wood is fragrant, 
whence the name Bastard Cedar, and the bark is used us a 
tonic m the Madura district. 

Hugonia Mystax, Linn , Rheeds Sort. Mai u , f 19 , 
Wight III. i , t. 32, is a rambling, leafy, tomenfose shrub, 
with yellow flowers, found m the Western Peninsula from the 
Concan to Travaneore, and m Ceylon According to Rheede, 
who calls it Modet a canni , the bruised roots are used to 
reduce inflammatory tumours and internally as a febrifuge and 
anthelmin tie 


ZYGOPHYELEJE. 

TRIBULUS TERRESTRIS, Lm„. 

Fig. Wight Ic , f 93. Small Cain ops (Eng ). 

Hab . India and other warm eountiies. The fruit aud 

root 

Vernacular — Chota Gokhi li ( Hind ), Gokhun (Beng)j 
Lahana Gokhrn ( Mar ), Nerunji (Tam ), Negalu-gida (pan ), 
Mkha Gokhru, Bethfcha Gokhi u (Guz.) Palleru-inullu, Chirn- 
pallem (Tel ) 

History, Uses, &C — This plant js the Gokshiua aud 
Ikshugandha of Sanskut writers , the hrst of these names 
signifies “ cow’s hoof” from the resemblance of the cocci when 
adhering together m pairs, as is frequently the case, to a 
cloven hoof, the second alludes to the aroma of the plant. 
The Hindus use the fruit and root j they regard them as having 
cooling, diuretic, tonic and aphrodisiac properties, and use 
them m gonorrhoea and dysnna. The root is one of the ten 
drags which go to form the Dasamula Kvatha, a compound 
decoction often mentioned m Sanskrit works. The ten plants 
aio De^modiuia gangeticutu , Uiai la lagopodioulet,, SolaiUim 
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Jaapuni , Solarium imhcum, Tribulus ter?eUii$, JEyle Marme - 
Jus, Ctilopanfhea %nd%ca , Gmelina arborea , Stereo spar mum 
'suatcoluiSy and Premna sptnosa The first five of these aie 
called Hrasva (or lagliu) paneha mula, or the five minor plants, 
and the last five, Vnhat pancha inula, or the five major plants 
According to Loureiro, T teirpstns is astringent, 

it is the Khasak or Hasak of the Aiabs and Persians, 
and is well described by Amslie, who says„ — “It is a 
common plant near the Dardanelles and is called in modern 
Greek rpt&akta Dioscorides calls it rpi&okos and Pliny tnbulus ; 
they both describe two kinds, c lero eUris* and € aquaiieusS 
The latter is the Trapa natans, Lmn. } or Water Chestnut.* 
In the Pharmacopoeia of India the use of T \ te r rTesh%s as a 
diuretic in Southern India is noticed 39 In Pudukota the 
flowers rubbed with silver are applied m inflammation of the 
cornea. The auction of this drug on the mucous membrane of 
the urinary passages appears to resemble closely that of Buchu 
and Uva Ursi ; it may often be advantageously combined with 
opium and hvosoyamus* 

Description. — Tribubu? terresfiw has a slender fibrous 
root, 4 to 5 inches long, cylindrical, and of a light brown 
colour , the odour is faintly aromatic and the taste sweetish 
and astringent From the root spring four 'to five delicate 
stalks, spreading fiat on the ground , these are hairy and 
extend to 2^ feel in length , the leaves are pinnated, leaflets 
5 to 6 pairs, neatly round The iloweis are axillary on short 
peduncles, and composed of five broad obtuse yellow petals , 
these are succeeded by a roundish five-cornered fruit, about 
the size of a marble, armed with prickles ; this ripening 
divides mto five cells, each armed with 4 strong sharp thorns 

* Dios iv , 16 Pirn 21, 58 , 22, 12. Professor Fluekiger has drawn 
attention to the abundance^ of manganese in. this plant, a fact which has 
been demonstrated by Gorup-Besanez Jrapa bicornts of China and Trapa 
hz<$pin<u>a of India (Smgh&ra) lesemhle it in this respect, they are laigely 
used as article* ot food in the East, and consideied cooling m brlions 
affections with diarihc^a 
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and containing 1 several seeds. The cocci are wedge-shaped, 
yellowish when ripe, the external convex s cft-face being rough 
between + he thorns. When all five are in situ, the fruit 
presents ten thorns pointing towards the peduncle, and ten 
pointing outwards round the circumference ; the latter are 
developed first. This may account for the statement in some 
books that each coccus has only two spines. The seeds are 
oily, and enclosed m very hard stony cells. The taste is 
faintly aromatic and rather agreeable. 

Chemical, composition. — An ethereal or an alcoholic extract 
of the powdered fruits yields «Q water a crystalline residue 
containing a body precipitated from its solutions by ammonia 
and having the properties of an alkaloid, and associated with 
hydrochloric acid or alkaline chlorides The fxmts also contain 
a fat and a resin, the latter probably is Jh s source of the 
aroma of the drug, as it gives off a frag- t odour when burnt. 
The flints contain a rather large quantity 4 9 percent ) o* 
mineral matter. 

Commuce — The fiuit is collected m the sandy distuct'? o£ 
India, it is always obtainable in the drug marts Value, 
Rs. 5 per Surat mound of 37^ lbs. 

Tribulus Alsu ns, Delile. Boiss. FI Orient. I ? 902. 
Winged Caltrops {Bn^ ). Vernacular. — -Nmdotnifund,. Latak 
{Sind), Hasak (Punj ). The fruits are used for the same 
purpose-as those of Tubutus terrestns. The plant is common 
m Sind, the Punjab, and* Beloochistqn. Fruit pyramidal, 
bro'adly winged , cocci hirsute, two-seeded * spmes conliuent. 
{Murray.) 


FAGONIA ARABICA. Linn. 

Fig. — Wight III i , t 64. 

Hab. — N.-W, India, Sind, Punjab, W . Peninsula, Egypt. 
The plant 

Vernacular — Dhatnasa {Bomb ), Usfcarkhar {Hind.), Drama- 
hui ( Sind 1 
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History, Uses, &C — This plant is common on gram 
fields m the Punjab and Deccan , it is suffrutescent, much 
branched, with opposite two-stipuled leaves, the stipules are 
often thorny , leaflets linear-cuspidate , the wood of the stem is 
white and very hard, covered with a ragged, light bi own baik, 
which becomes slimy and mucilaginous when moistened , taste 
mucilaginous On account of the prickly nature of the plant 
it is called m Sanskrit Dusparsha, or “'painful to the touch.-’-’ 
Dhamasa has a great reputation as a suppurative in cases of 
abscess from thorns, &c , it is also used for cooling the mouth 
m stomatitis, the juice being boiled with sugar-candy until 
quite thick, and a small quantity allowed to dissolve m the mouth 
frequently; the juice is thought to prevent suppuration when 
applied to open wounds Pagoma m Sind and Afghanistan is a 
popular remedy for fever among the Hill people, and Dr J. L. 
Stewart states that F. Brugxnei t, DC , is used for the same 
purpose m the Peshawar valley, and is given to children as a 
prophylactic against small-pox It is known by the same 
vernacular names as F. arabxca. 


GE RANI ACEiE. 

OXALIS CORNICULATA, L%nn 

Fig. — W%ght Ic., t. 18 ; FI 451. Homed Wood- 

Sorrell ( Eng .), Oxalide cormculee ( Fr .). 

Hab . — A weed of cultivation, Asia, Europe, &c The plant. 

Vernacular. — AmrulsSk, Chuka-tnpati (Bind., Beng ), 
Ambutx, Bhul-sarpafci ( Bomb ), Puli-yarai ( Tam ) Puli- 
chintaku {Tel.), Pullam-purachi-sappu {Can) 

History, Uses, &C. — This plant, calledm Sanskrit works 
Amlalomka and Changer!, is considered by the Hindus to be 
cooling, refrigerant, and stomachic. The fiesh juice is given 
td relieve intoxication from Datura, and is said to bo useful 
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m dy sentery and prolapsus of tlie rectum (Hindu Materia 
Medica, Datt ) Chakradatta give^ the following 1 formula for 
preparing a gluita with tKe herb Chanq^n gh> toa — Take of 
clarified butter 4 seers, curdled milk (dadhi) 1C seers, leaves 
of Oxahs qomiculatu beaten into a paste 1 seer. Boil together 
in the usual way and piepare a ghrita. The fresh herb 
made into a poultice with hot water is used as a healing 
application to various eruptions m the Madras Presidency. In 
the Concan the plant is rubbed down with water, boiled, and 
the juice of white onions added this nnxtuie is applied to the 
head m bilious headache. Mahometan wnteis briefly notice 
the plant as being used by the Hindus. Ain«die describes it, 
and mentions it use as a cooling medicine m doses of two 
teaspoonfuls twice a day The plant is a native of Europe, 
and is called ^oaxo^iKo m modern Greek. In Reunion it is 
considered a laxative, and is called Petit trifle. 

Description — o cormculata is one of the' most trouble- 
some garden weeds in. India , the stems are decumbent, 
rooting, leaves palmately tnfoliolate , leaflets obcoidate, 
pubescent , peduncles 2 to 5-flowered , flowers yellow, capsule 
linear, oblong, many -seeded, densely pubescent , seeds trans- 
versely nbbed. All parts of the plant lia\e an acid taste 

Chemical composition. — The different species of Oxahs con- 
tain acid potassium oxalate 

Biophytum Sensitivum, DC But Reg xxxi., t 03, 
is a native of Tropical India, Asia, Africa and America. 

Vei nacidai — Lajn (Mar ), Zanr ( Guz .), Lajalu (Hind ). 

This plant is used m incantations Rumphius sub voce 
Gallmana says of it— “ Ipse enim Acosta narrat et declarat 
doctum Bracmanem >psi spopondisse sub conditione magm 
certamims, sese per hanc herbulam efiecturum ut rnulier, quam 
desideraret, ilium sequeretar, file autem tarn honestus erat ut 
hasce aites Ohnstiams vetitas, nollet addiscere, nec scnptis 
suis mser ere.” 'Rheede says of it, “the seeds are red and 
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shining, and are powdered and applied to wounds, and with 
butter to abscesses to promote suppuration, the roob m decoc- 
tion is given in gononhoea and lithiasis ” 

Averrhoa Carambola, Linn , and A. Bilimbi, Linn , 
Hheede, Hort Mai. m , 43, 44, 45, are cultivated throughout 
the hotter parts of India, on account of their acid fruits 

Their native country is uncertain, but some supnose them to 
have been brought from the Mo^ucc^s by the Portuguese, who 
call them Carambola and Bihmbinos. Like some others of the 
Geramaceae, their leaves are sensitive , their fruits are much used 
by the natives of Lidia as an acid vegetable, and by Europeans 
as a tart fruit and preserve. They contain much acid 
potassium oxalate and are used to remove iron moulds A 
syrup of the fruit and a conserve of the flowers are used by 
the natives as a cooling medicine* m fever A. Carambola has 
a yellow angular fruit about the size of a hen’s egg , there are 
two varieties, sweet and sour A. Bihmbi produces a 
yellowish-green fruit with five rounded lobes about the size of a 
gherkin, whence the English name Cucumber-tree. 

GERANIUM NEPALENSE, Sweet. 

Fig. — Wight III. 153, t 59 

Hab. — Temperate Himalaya, Nilgins, Ceylon. 

Vernacular — Bhanda {Hind ). 

GERANIUM OCEBLATUM, Camb. 

Fig. — -Hoyle, HI 149, 150 

Hab. — Sub -tropical Himalaya, Behar, on Parisnath. 

Vernacular. — Bh<Inda ( Hind ). 

GERANIUM WALUCHIANUM, Sweet. 

Fig. — Wight Ic t. 324. 

Hab. — Temperate Himalaya, Kuram Valley, Afghanistan. 

Vernacular — M&mir&n {Afghan ). 
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A plant called yepnviov 33 mentioned by Dio^condes (m. 1 22 ,) 
having a fruit like the the head of a crane (ytpavos) 3 it appeal s 
to have been used as an astringent in ceitam affections of 
the vagina Pliny (26, 68) mentions three kinds of this plant 
which have been identified with Et odium mo^chatnm, Alton, 
Geranium molle, Linn , and Geranium tube* osnm, Linn. 

Geranium Robertianum, Linn., Herb Robert (Eng.), Btc de 
grue, Rob er tin (Ft.), a native of Europe and of the West tem- 
perate Himalaya, was formerly used in Europe as a vulnerary m 
haemorrhages, and as an application to tumours and ulcers, 
internally it was given m gravel jaundice and ague. It has 
a strong odour and a bitter, saline and astringent taste- In 
America Geranium macula turn. Linn., a native of Canada and 
the United States, is official, and the root is known as Alum 
root; it contains tannic and gallic acids ( Tildea ), to which it 
owes its medicinal properties. (Fig — Bentl. and Trim. 42 ) 

The Indian Geraniums used medicinally, the names of which 
a^re placed at the head of this article, have Ihe astringent 
properties common to the genus. The root of G. nepalentsc 
affords abundance of red colouring matter, and is u»ed for 
colouring medicinal oils like alkanet (Ratanjot) . 

Aitchison m bis article upon the Kuram Valley Flora 
observes that the root of G WalhcJaanum is called Mamiran. 
by the Afghans, and is used as an astringent application to 
the eyes (Journ Linn. Soc., xvm., p. 26.) 

The Arabs call the wild Geraniums Ibrat-ur-raai or 
Shepherd’s needle 

RUTACEiE. 

RUTA GRAVEOLENS, Linn., var. angustifolia. 

Fig. — Eot. Mag. 2311. Garden Rue (Eng), Rue des 
jardxns (Fr. ) 

Hab. — Cultivated in the East. The herb. 

Vernacular. — Sud&b (Hind, Mar, Guz ), Arvada (Tain.), 
Sad£pa, Arudu (Tel.), Nagadali-sappu (Can ) 

32 
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History, Uses, &C. — Rue was held m high estimation 
by the Greeks and Romans. Aristotle m his Hieto?y of Animals 
(ix. 6) tellb us that the weasel before fighting with serpents,, 
rubs itself against this plant. Hippocrates considered it to be 
lesolvent and diuretic, and notices it in his chapter on female 
diseases Pliny notices it in several parts of his Natural 
Hi c tory, and calls it one of the best medicinal herbs Celsus 
says of Rue, 1 Urmam mo vet, sensus excitat, puigat, mollit. 35 
Apuleius { De Ver . He? b . ) recommends the following supersti- 
tious practise tff ad profluvmm mulieris*’ ; Herbam rutam 
circumscribe auro et argento et ebore, et sublatam earn 
alhgabis mfiatalum Macer Flondus states that Mithndates, 
king of Pontus, used rue as a protection against poison — 

<e Obstat pota mere vel cruda comesta yenems 
Hoc Metridates rex Pcmti ssepe probavit, 

Qui Rutae folns, &c.” 

Johnston, m his Thaumatographia Naturalis, writes — ^Ruta 
libidmem m viris extmguit, auget m feminist The plant was 
hung round the neck m the Middle Ages as a charm against 
\eitigo and epilepsy; it was considered emblematic of good 
luck, and a protection against sorcery, a herb dear to women, 
&c (De Qnhematis.) 

The Hindus received the plant from the West along with 
the superstitions connected with it, they burn the leaves for 
the purpose of fumigating young children suffering from 
catarrh, and use a tincture of them! as an external remedy m 
paralytic affections, and administer them internally m dyspep- 
sia. They consider iue injurious to pregnant women, an 
ODimon expressed by Dioscorides 

The Arabians class rue among their attenuentia, vesicatona 
and stimulantia The author of the Makhzan-el-Adwiya 
describes three kinds — garden, wild, and mountain rue. He 
considers it to be hot and dry m the third degree, to 
increase the mental powers, to act as a tonic and digestive, 
and to increase the urinary and menstrual excietions He 
also states that it acts as an antaphrodisiae and causes abortion 
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when given to pregnant women. The diseases m which it is 
recommended are so numerous that we must refer the reader to 
his article ** Sudab. 5 * The old European physicians*considered 
rue to be antispasmodic, stimulant and emmenagogue, and 
prescribed it in hysteria and flatulent colic* Boerhaav© extols 
its virtues in promoting perspiration. 

Rue is the He) h Grace of old English writers, and is still 
much used as a domestic remedy. Alibert says of it, Cette 
plante a un grande action sur le systeme nerveux, ©t parti- 
culierement sur le systeme uterm. Beaucoup de femmes en 
prennent dans les mensfcrues labori^uses/* The dose of the 
powdered leaves is from ten giams to a scruple or more, twice 
or thrice daily. Rue occupies a corner in most Indian 
gardens. It is largely grown near Grasse m Fiance, 150 to 
200 lbs pioduce 1 lb of oil. 

Rue is an active irritant, whether applied externally or 
taken internally It has been frequently used with success to 
procure abortion , sometimes it produces painful vomiting, 
always great prostiation, confusion of mind, cloud} vision, 
feebleness and slowness of pulse, coldness of the extremities, 
and twitching of the limbs , in piegnani women the drug pro- 
duces pain m the back, beaung down, and frequent mictuu- 
fion, followed by pains and aboiiion about ten days after 
the commencement of its adxnmistiatioii, Oil of Rue has 
been observed to produce similar symptoms with increased 
frequency and diminished tension of the pulse, on the other 
hand, when an infusion of the dry^ leaves was used, the pulse 
fell from 80 to 69 m three hoqrs, — ( Van de Waller, Ctzminal 
Abottion , 1872 ) 

Description. — The variety angustifoliaisthus descfi ibed 
m the Floia of Bi itish India — “Lea\es pe tided, fcriangjaJLfc* 
ovate, decompound, segments various, corymbs, spreadixig, 
bracts lanceolate, sepals tnangula^ acute) ctliate, 

capsule obtuse, shoitly pedicelled. 

Chemical compo^ifto?i — The essential oil, when puriffed bv a 
few rectification' , is somewhat \ isoid ,|ha$ a spe(#hfr^ra\ ity of 
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0 837 afc 18° , a strong disagreeable odour, like that of tlie 
plant , a slightly bitter aromatic taste , boils at 228° — 230°, 
and solidifies between -f- 1 ° and 2 °, to sinning crystalline 
laminae, resembling those obtained from Anise oil. The chief 
volatile constituents of rue are methyl-nonylketone, and a hj dro- 
cavbon. The ketone, sepaiable by alkaline bisulphites, was 
formerly regarded according to the investigations of Gerhardt 
and of Cahours, as capnc or rutic aldehyde, C 10 H 20 O. But 
Gieville Williams has shown that the ciude oil contains two 
such compounds, viz., C 11 H 22 O and C 12 H 24 O, the latter m 
comparatively small quantity , and this result has been con- 
fii med by Harbordt The portion of rue oil, which does not 
combine with alkaline bisulphites, is separable into a moie 
•volatile portion, having the composition of Turpentine oil, 
and a less volatile portion, which appears to be isomeric 
with Boineol, but boils at a lower temperature. For a fuller 
account of the chemistry of Rue, see Watt’s Diet of Chem , 
Yo\ V , p 132 

Commnce. — Rue is cultivated m India for medicinal use. 
It is also imported from Persia. Value, Re ^ per lb. 

PEGANUM* HARMALA, Uan 

Fig . — Lam III., 401. 83 nan Rue {Eng ), Rue Sauvage 

{Fr ). 

Hab. — N.-W India, Western Deccan* Tlie seeds 

Veinatulai . — Hurmal, Hurmaro, Isp&nd {Hind., Bomb, 
Beng ), Shimai-azlia-yanai-virai ( Tam .), Slinna-goranti-vittulu 
{Tel ) 

History, Uses, &C. — In native works on Materia 
Mediea, Hurmal is desenbed as an alterative and purifying 
medicine m atrabilis, and also m diseases supposed to arise fiom 

* irr)yavoP 4 The Greeks and Botnans speak of two kinds of Peganon or 
P w ue, ‘garden 9 and ‘wild, oi, mountain Rue*’ and Apulems Platonicus gives 
armala as tbe Syrian name of Rut a horteusis, or Gaiden Bue He mentions 
Peganon agrion separately, and says the Italians call it Ruta montana 
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cold humours, such as palsy, lumbago, &c. : it is nho said to 
stimulate the sexual system both in tbe male and female, 
increasing the flow of milk and menses in the latter. Fui 
administration a concentrated decoction is nnved with sweet 
oil and honey, or the crushed seeds are bod, d m wire down 
to one-fonrth of tbe original bulk of t 1 e latter, and tbe 
mixture strained (tide Makhzan-el-Adwiv %, article Ilurmal). 
Dr. P Gopal, who has experimented w ith this drug, informs 
us that the infusion or tincture acts as a stimulant emrnena- 
gogne, and produces slight intoxication like Cminabi<t indica. 
He gave the tincture m £ drachm doses to a female suffering 
from amenorrhcea, and it had the effect of producing a free 
menstrual discharge he further says that it is c ometinus 
used by tbe native midwives to procure aboi tiun . Dr Gopal 
believes that it has properties m common with Ergot, Savin e, 
and Rue. The equal activity of watery raid spirituous pre- 
parations may he explained by tbe fact that the red resinous 
colouring matter is a secondary product formed by the 
oxidation of tbe alkaloid Harm aline , it is only produced after 
digestion of the seeds m spirit In Persia P. Urn main is 
called Sipand , when sprinkled upon burning coals ’t is 
supposed to avert the malignant influence of the evil eye. 
Popular allusions to it m Persian book* are frequently met 
with. 

Description — The drug, as found m the baziar, consists 
of the seeds rmxed with a few pedicels surmounted by the 
five-partite calyx and portions of the threc-ccllcd, tbree- 
furrowed capsule. The seeds are of a dull greyish brown 
colour, irregularly angular, and about ^ of an inch long , 
they have a neavy narcotic odour w-hen ciushed, and a 
bitter taste 

Microscopic bfiuctme — The testa, -which is rough and 
squamous, may be seen to consist of two rows of laige honey- 
combed cells, the walls of which contain brow r n colouring 
matter The kernel is greenish, and when a s etion is placed 
m glydenne for- examination, it immediately developes a fine 
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gi een fluorescence; It consists of two longish cotyledons 
sui rounded by albumen ; tbe cell contents of both appear 
granular. 

Chemical composition . — Some seeds crushed, and treated 
with water for a few minutes, produced after filtering a 
pale yellow fluid with a marked green fluorescence ; this was 
destroyed by alkalies and restored by acids . A further examina- 
tion of the seeds was made by exhausting them with rectified 
benzine rectified spirit, and water acidulated with hydro- 
chloric acid The benzine solution was of a pale yellow colour, 
and upon evaporation yielded a rich reddish brown oil, having 
no very marked odour, and a nauseous taste. The tincture 
made with rectified spirit was of a deep red, like Tra Lavandulae 
Comp , very opaque and highly fluorescent Upon evaporation 
it yielded a soft extract of the colour of Dragon's blood, and 
having the odour of Cannabis mdica This, when exhausted 
with water, gave a pale red solution with a green fluorescence, 
which, when treated with a solution of oxalate of ammonia, 
threw down the red colouring matter and became pale yellow 
but retained its fluorescence The remainder of tbe spirituous 
extract, after complete exhaustion with water, consisted of a 
soft resin of a deep carmine lake colour, having a heavy nar- 
cotic odour like resin of Cannabis mdica The portion treated 
with acidulated water yielded a pale sherry-coloured fluorescent 
solution, which, upon evaporation, gave a soft yellow extract, 
with an odour like honey , the greater part of this dissolved m 
rectified spirit, forming a yellow fluorescent solution , this, 
after filtration, was evaporated to a thin syrup, and upon 
cooling formed a dark brown mass The seeds contain two 
alkaloids, Rnimaline, C 13 H i4 N 2 O, discovered by Gobel m 
1837, and Eai mine, C 13 H 12 1ST 2 O, discovered by Fritszehe 
m 1847 The yield of the two alkaloids according to Fritszehe 
is 4 per cent , of which one-tlurd is Hai-mine and two-thirds 
Harmalme These two substances have been recently examined 
by 0 Fisher and E Tacaber(£ter d. Chem Gesselsch., 1885, 400, 
406). H.irmahne crystallises from its solution m mcthylic 
alcohol in yellowish scales little soluble m waloi oi ethei. 
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soluble m cold alcohol, and very soluble m boiling alcohol ; it 
colours the saliva yellow. It melts at 238° C , and is decom- 
posed, heated with strong sulphuric acid it forms Harmahne- 
sulphunc acid, which on the addition of water, gives a fine 
blue fluorescence. Treated under pressure with fuming 
hydrochloric acid it yields Hei matul, which forms orange-red 
crystals sparingly soluble in water. This solution is strongly 
fluorescent and is probably identical with the yellow colouring 
matter of the seeds. Harmalme forms with acids crystallizable 
yellow salts soluble in water, to which they communicate a 
remarkable fluorescence. Harmme which exists m the seeds, 
is also obtained by oxidizing Harmalme with nitric - •"d. It 
crystallizes m colourless needles almost insoluble in water and 
very little soluble m cold alcohol or ether, it fuses at 256° C., 
and is partly sublimed and partly decomposed. Fuming 
hydrochloric acid converts it mto Hariral, the acid solution of 
which is fluorescent. Oxidised by means of chromic acid it 
yields Hermimc acid, C J0 EC 8 N e O 4 , which crystallizes in 
silky tufts. 

Commerce — H urinal seed is imported from Persia, but the 
plant has been mtioduced into India by the Mahometans, and 
in some places has run wild. In Southern India Henna seeds 
under the name of Iswand are used as a substitute for this 
.drug Value, fts. 2i per Surat maund of 37 £ lbs. 

ZANTHOXYLUM RHETSA, DC 

Fig. — Rheede , Ho>t. Mai. v., t. 34. Indian prickly Ash 
( Eng ), Clavalier d’Inde ( Fr .). 

Hab. — Western Peninsula. 

Z. ALATUM, Roxb. 

Hab. — -Sub-tropical Himalaya. 

Z. ACANTHOPODIUM, DC, 

Hab. — Sub-tropical Himalaya 
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Z OXYPHYLLUM s Cdgw 

Hab. — Temperate and sub-tropical Hirra.Ja.yai 

Z, HAMILTONIANUM, Wall 

Hab. — Assam and Burma 

Z. BUDRUNGA, Wall 

Hab. — Tiopieal Himalaya 

The cai pels. 

Vernacular — Z Itketsa, Rliefcsa-mararrt ( Tam ), Rhetsa- 
maum {Tel.), Jnmm-mara (Cun), Tisal, Triphal, Cbirphal 
(Mar j. Z. alatum and Z atcin th o podium , Tambul ( Beng ), 
Nipah-dhanya, Tumra, Tejphal, Darroar (Hind ) Z JBudrunga, 
Bad rang (Hind.) 

History, Uses, &C. — Sanskrit writers call the carpels 
of Z. alatum and Z. acanthopodium by the name of Turn bur u, 
which signifies “coriander” , the fruits of these trees are so 
similar m appearance that they can hardly be distinguished. 
They have the peculiar flavour of coriander, and are about 
the same size as that fruit. In Hindu medicine they are 
considered to be hot and dry The Chinese also use the 
carpels under the name of Hwa-tseaou or “ Pepper flower,” 
and m Japan the carpels of Z. pipe? Hum are used. The 
Arabians appear to have obtained the carpels of Z alatum 
or acanthopodium first from Northern India, Ibn Sina under 
the name of Faghireh (open-mouthed) describes them as “a 
berry the size of a chick pea containing a black seed as 
large as a hemp seed, brought from Sakala m Hindustan.” 
Sakala or Sangala was an aucient town m the Punjab, near 
the modern SanglawalaTiba or Sangla Hill It is the Sangala 
of Alexander, and was visited by tbe Chinese pilgrim Hwen 
Thsaag m A. D. 630, it had then,a large Buddhist monastery 
and a stupe 200 feet high. Haji Zem el Att6r, who wrote A.D. 
1363 gives a similar account of Fag’hireh. and +1 — 
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Persians call i& ICxbabeh-i-hushTi-'a [u t h n-mouthed cubebs)* 
The fruits of a Zanthoxylum are figured by Olusias under the 
name of Fagaia Avic^unae in hn Aro*n ZZW , Bd 36?J5, p 
lSf s but they are piobablv those of Z Rh*tsa, The traj Fagara 
Aviceuuae is the Pagan minor of the* old Pharmacologists* 
Batei Mahomet m writers speak of a Paghireh coming from 
South India, and doubtless aUnde t j the carpels of Z It he tea, 
a large tiee of tlu* Western Peninsula »vhieh derives ns 
botanical name from the Tel agn word RheNa, <f an assembly 99 
Itokbnigh tells us that the elders amongst the Telugu people 
meet under this tree to settle deputes *1 *3 therefore called 
Rhetsa nmurn or “assembly tiee Z % T3'idruwja t a tree of the 
tropical Himalaya* hascaipMs which can hardly be distinguished 
from those of Z, Rhe*$a « The Mahometan physicians consider 
Paghireh to be hot and dry, and to have astimgent* stimulant, 
and digestive properties. They preset ibr* it in dyspepsia 
arising from atrabilis, and m ^orre fornix of chan hoea* The 
inhabitants of Southei u and Western India use the carpels ot Z 
Jthetia. as a condiment, especially with fi>h, as a medicine they 
ace given m honey fur iheumutism, and the e^en fetal oil as a 
remedy for cholera These has pels ire the F iti mi irujcu of the 
oli pharmacologists and are much 1 irgei than those described by 
I La Sinn. The fruits of Z. o* qj3i>j 'lam and Z, Hag'll mvmum* 
die also used they aie so sumlai to one ax* >ifcer in appearance 
as to be hardly distinguishable. Rj aides its medicine l 
Fagaia minor is used as an ingredient m Gurubtt %i *biiuC> lor 
the JvukLa), and m the preparation of grotmd bad fpi h-ipng 
The bark ot these trees is * jn it* and aromatic, aid may bo used 
With advantage iti rheumatism and, in atonic dyspepsia , the 
root bark is to be preferzed Keekel and S cli rtgden huu ft e n 
{Ajademtede* Science* An 21 sf 18 Q 4,) renortoc 1 that acr>stal- 
line principle, obtained from the ba*k of a West Indian 
Zanthoxifluvi, produced m fro<^, labbits, Ac , general paralysis 
and abolition of the functions of respiration and circulation* 

( See Beibe^ine^ p. 66.) 

Description. — The fruits of Z.al&ium and Z aca^thopo- 
dium consist of the carpels usually dehiscing and empty, bat 
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sometimes enclosing tbe round;, black, shining seed In 
perfect specimens we find a slender pedicel supporting tbe 
carpels, which are nominally four in number, but of which at 
least one or two are mostly abortive Tbe carpels are oval 01 
nearly spherical, -fgths of an inch m longest dimension, 
externally they are of a bright reddish-brown, covered with 
prom.menfrtubeicles filled with oleo-resin, internally they are 
furnished with a hard, papery, white membrane, which 
becomes loose, contracts and curls up when the seed falls. 
Tlie drug has an aromatic taste (at first like coriander) and an 
agreeable aromatic odou; The fruits of Z . Rhetsa and 
Budrunga are of the same shape, but as large as a pea, and 
the external surface of the carpel does not show the prominent 
tubercles above mentioned, but is finely wrinkled, of a reddish- 
brown colour, and not lined with a hard white papery 
membrane The taste is at first like that of lemon peel, but 
afterwards extremely pungent like that of Z alatum, producing 
much the effect of Pyrethrum upon the palate The fruits of 
Z. oxyphylCum and Z. Hamiltonianum are of the same size as 
those of Z. alatum, but sessile and without prominent tubercles , 
they are of reddish-brown colour, and have a fine wrinkled 
surface like Z Rhetsa ; a hard, white papery membrane is 
present which becomes loose and' contracts wh§n the seed falls 
In taste they resemble Z Rhetsa. The shining black seeds of 
all these species have a feeble peppery taste. Sections of the 
capsules when magnified show r *,a,t their elasticity is due to tbe 
presence of strong bands of spiral £ld iss The dry open cap- 
sules when soaked m water resume the shape that they had 
before dehiscence 

The root bark of Z Rhetsa is of a reddish-brown colour, 
and is covered with alight vello w saber, which easily separates 
in papery flakes ; it has an agreeable aromatic odour and a 
hitter taste 

Chemical composition. — The bitter crystalline principle 
present m the bark of the Zanthoxylese, and formerly called 
Zanthopicnte , has been recognised as identical with berbenne 



BUT ACE M. 


2">9 

by Dyson Perrms. (Trans. Chem Ex , 1862 ) The bark also 
contains a volatile oil and resins. Dr. Stenlionso has obtained 
from the carpels of Z. alatum by distillation an essential oil to 
which the aromatic properties are chiefly due. This oil, which 
when pare is called by Dr. Stenhouse Zanthoxylene, is a hydro- 
carbon isomeric with oil of turpentine. It is colourless , refracts 
light strongly, and has an agreeable aromatic odour, similar to 
that of Eucalyptus oil, its composition is C 10 H 8 . He also 
obtained a stearopten, Zanthoxylm, floating on the water distilled 
from the caipels and separable from the crude essential oil 
After repeated crystallizations fiom alcohol, zanthoxylm may be 
obtained m a state of purity, and then picsents the form of large 
crystals of a fine silky lustre, insoluble in water, but readily 
soluble m alcohol or ether It has a very slight odour ot 
steal me, and a slightly aromatic, taste. It distils unchanged, 
its fusing point before and after distillation remaining the -aaio, 
namely, 80° 0., and its solidifying point 7b° C. Itc < (im- 
position is C*° H 6 0\ Thu essential oil was obtained by 
Pedler and Warden (1888) by distilling the crus 1 ed carpels 
with seeds, m a current of steam. The oil was dehydrated b\ 
fused Oa 01- . It commenced to boil at 175° — 17o° G., the 
greater part passing over between 176° — 179° C ,tha tempera- 
ture then rose to 181° C. and rapidly to 183° G., when the 
distillation was stopped. The rectified oil had a specific 
gravity of *873 at 15 5 0. Its vapour density determined 
by Meyer’s method was 5'43. They were unible to obtain the 
crystallizable stearopten isolated by Stenbouse. The freshly- 
distilled oil exposed to 0° G failed to deposit any crystals In 
addition to the essential oil, they also detected the presence 
of a pale yellow viscid non-drying oil,' an acid resin, and a 
yellow acid principle, forming deep yellow solutions with alka- 
lies and reprecipitated from its alkaline solution by acids 

Several species of Evodia bear capsules very similar to those 
of Zanthoxylum, notably E fraxinifolia An oil, supposed to 
have been yielded by’ these capsules, was recommended by 
Helbmg ( British Pharm Confer., 1887,) as a deodorant toi 
iodoform , but il fit uit. of E frn » hnfohn does nof ag— e»_ wit 1 
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Helbmg’s des'cnption, nor does it yield an oil of the nature 
described by him The seeds of E. fraximfolia are brown 

TODDALIA ACULEATA, Per? 

Fig. — Rheede, Ilorf Hal v , 41 , Wight III t 66, Lam 
III. ii, 116, Bentl. and 'lixm, t 49 Espmho do ladrao 
(Port), Patte de poule (Fr ). 

Hab. — Sub-tropical Himalaya, Western Peninsula, Ceylon 
The root and fruit 

Vernacular — Milakara.ua* ( Tam }, Konda-kaslunda (TeZ.), 
Kddtfmaus-wel (Cmg ), Knneh, Bahan (Hitul ), Limn (Mai ), 
Kaka-toddah ( Mai ). 

History, Uses, See. — This scandent shrub appears to 
haye been one of the plants known to Sanskrit writers as 
Kanchana or golden, on account of the orange colour of its 
trait It was also called Dahana or burning, on account of the 
pungency of its bernes, both of these names aie still in use m 
the vernacular Rbeede says that the unripe fruit a„ I root 
aie lubbad down m oil to make a liniment for rheumatism. 
Amshe uient’ous its use m Southern India. He says — 
“ Malakaruunay ( Scupolut aculeata, Smith,) is the Tamool 
name of a small white root about the third pait of an 
inch m diameter, the bark of which is bittei, pungent and 
sub-aromatic, and is considered as stomachic and tonic. It is 
given in a weak infusion to the quantity of half a fceacupful m 
the course of the day , the leaves are also sometimes used 
for the same purpose.” Roxburgh, m the Floia Indica , 
describe* the plant fully, aud says “That every pait of this 
shrub ha-, ,i strong pungent taste, the roots, when fresh cut, 
particularly so The fresh leaves are eaten raw for pains m the 
bowels , tue ripe (unripe) berries are fully as pungent as black 
pepper, aid with nearly the same kind of pungency, from 
the-e the natives prepare an excellent pickle ” The fresh bark 
is aaunui'tercd b\ the Telmga physicians for the cure of that 
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sort of remittent commonly called “ hill fever Pluckiger and 
Hanbury have the following account of the history of Toddaliaa 
Radix * — It is, from this and other species of Toddalia, or 
from the allied genus Zanthoxylum, that a drug is derived, 
which, under the name of Lopez root, had once some celebrity 
m Europe This drug was first made known by the Italian 
physician Redi, who described it in 1671 from specimens 
obtained by Juan Lopez Pigneirfc at the mouth of the river 
Zambesi, in Eastern Africa, the very locality m which, m our 
times, Toddalia lanceohta , Lam , has been collected by Dr 
Kirk It was actually introduced into European medicine by 
Gaubius m 1 771 as a remedy for diarrhoea, and acquired so 
much reputation that it was admitted to the Edinburgh 
Pharmacopoeia of 1792. The root appears to have been some- 
times imported from Goa, but its place of growth and botanic tl 
origin were entirely unknown, and it was always extremely xaxe 
and costly. It has long been obsolete in all count lies except 
Holland, where, until recently it was to he* met with m the 
shops ” In the Pharmacopoeia of India it is stated that 
Toddaiue Bills is probably a remedy of great value m consti- 
tutional dfebilitv and in convalescence after febrile and other 

v 

exhausting diseases It is very strongly recommended by Dr 
Bidie, of Madras The French in India use it under the name 
of Bois de ronce . 

Description. — The root is woody and m cylindrical flex- 
uose pieces, from § to 2 inches m diameter The bark is 
about xgth of an inch thick, and consists of a soft, yellow, 
corky external layer, wrinkled longitudinally, a thin bright 
yellow layer, and a firm brown middle cortical layer and liber 
The wood ?s hard, yellow, and without taste or smell ns pores 
are arranged m a concentric manner, add the medullary rays 
are numerous and narrow The flowers are white, scented, m 
simple or compound racemes, and are succeeded by 3 to fi- 
celle d orange-coloured berries as large as a pea, and haying a 
hot peppery taste when unripe. The dry berries are dark 
brown or nearly black, and have a pungent, aromatic, and very 
agreeable flavour like citron When magnified the bark shows 
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a number of large cells filled with oleo-iesm. Some cells 
contain raphides The vascular system is loaded with oleo- 
resm. 

Chemical composition. — The bark contains a resin, and an 
essential oil m flavour recalling oil oi citron, also a bitter 
principle. In the aqueous infusion, tannic acid produces an 
abundant precipitate of tliQ bitter principle, which probably is 
of an indifferent nature Fiuckiger and Hanbury were unable 
to detect berberme m the bark. On distillation the leaves 
yield a pale yellowish green limpid oil, having the odour of 
citron peel, and a bitter and aromatic ta«te. The specific 
gravity at 17° 0. is '873, examined by polarized light m a tube 
of 200 .m m it rotates 15°‘30' to the loft. The oil has no 
constant boiling point, but the gieatei pait distils over between 
190° and 210°. Metallic sodium lias a slight action upon it 
which causes a yellow colour, and a white deposit m the oil 
Sulphuric acid instantly changes it to a rich brown, and nxti ic 
acid strikes a transient pmk. The oil readily dissolves iodine, 
and its solution in alcohol is not affected by feme salts. It 
absorbs dry hydrochloric acid with considerable rise of 
temperature and deepening of colour, but no crystals were 
observed in the mixtuie after reposing a few days with an 
excess of the gas. 

MURRAYA KCENIGII, Sprang. 

Fig. — Wight Ic , t. 13, JRoxb. Cor PI II, t. 112. Curry 
leaf tree (Eng.). 

Hat?. — Himalaya, Bengal, Western Peninsula, Ceylon 

Vernacular . — Karhi-nimb, Jhirang, Jiram ( Mai ), Gora- 
ninab (Guz ), Gancfa-mm (Panj ), Katmm (Hind), Kanbevu 
(Can.), Karu-veppilai (Tam.), Kari-vepachettu (Tel), Bar- 
sunga ( Beng .). 

History, Uses, &c . — This small tree, m Sanskrit 
Saurabhx-nimba, or fragrant Neem, is found wild in 
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mountainous districts, and is also much cultivated for the sake 
of the leaves, which are much used as a condiment. The bark 
and root have stimulant properties, and are applied externally 
to parts bitten by venomous animals , the leaves are given 
raw m dysentery, and are also applied externally to cure 
eruptions ( liorh ) An infusion of the toasted leaves, accord- 
ing to Anisim, is used by the Hindus to stop vomiting The 
plant is noticed m the Pharmacopoeia of India as having tome 
and stomachic properties The leaves are much used as an 
ingredient m sauces and are sometimes given in decoction 
with bitters as a ‘febrifuge- -Judging bv the Marathi names, 
it must be one of the plants used as condiments and described 
by Sanskrit writers under the name of -Tirana »r .Tirana. 

Description. — The leaves are pinnate with numerous 
leaflets which are inch to 2 inches long, alternate, unequally 
oblique at the base, n regularly ovate, serrated, pubescent, 
upper surface dark green, dotted, under surface of a lighter 
colour, venation reticulated, petioles reddish, odour powerful, 
taste moderately pungent, bitter, and acidulous. The roots 
spread widely and '‘Send up numerous suckers , the\ have a 
thick soft bark, the pirenchv me of which is loaded with oil 
globules. It has an agreeable odour and taste like fresh 
gmger. 

The leaves yield to distillation a small quantity of volatile 
oil resembling that obtained from the leaves of AEqle 
Mcii-melos 

Chemical erm^o^ifien — A" a considerable quantity, 28 
pounds, of the leaves had been previously distilled with water 
and yielded only a few drops of oil, it was not thought necessary 
to extract with petroleum ethei A weighed quantity, 80 
grams, of the sun-dned and powdered leaves was exhausted 
with ether, and a measured quantity evaporated, dried and 
weighed, yielded a greenish-black resin equivalent to 7| per 
cent of the leaves. The bulk of the ethereal extract was 
allowed to evaporate by exposure to the air, and the residue was 
instantly mixed with fleshly ignited pumice, and extracted 
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with water. A measured quantity, evaporated, dried and 
weighed, yielded a small lesidue equivalent to 3 per cent, oi 
the resin The aqueous extract was slightly acid to litmus, 
precipitated by acetate of lead, darkened by iron salts, but not 
precipitated by gelatine It reduced Fehimg’s solution 

The re 1 '. due from the aqueous extract was dried and exhausted 
with alcohol, in which it was completely soluble. This alcohol 
extract allowed to evaporate, yielded a greenish- black 
resm, of bitter taste, and peculiar odour It was freely 
soluble in chloroform, bisulphide of carbon, benzol and 
amylic alcohol, less soluble in glacial acetic acidand petroleum 
ether, and almost insoluble m acetic ether These solutions 
allowed to evaporate failed to produce anything crystalline, but 
left the unaltered resin. Treated with sulphuric acid the resin 
gives an emerald green coloration. It is readily oxidized and 
attacked by nitric acid, dense red fames being evolved with 
considerable frothing* forming a deep red solution, which 
gives a } ellow precipitate on pouring into water, soluble m a 
larger portion of hot water with yellow solution The remainder 
of the acid solution evaporated to dryness, and the yellow residue 
neutralized with solution of caustic potash, gives a deep red 
liquid, winch is precipitated by sulphate of copper and coloured 
a deeper led by cyanide of potash. It stained the skm t and 
dved ^ilk and flax a yellow colour, the yellow colour df the 
silk being ppimanent on washing m water On heating a 
pox tion of the vellow acid residue m a crucible covered with 
a watch gla^N, a \ ellow crystalline sublimate was obtained 
These reactions prove the presence of picric acid 

The xesm was unaffected by boiling aqueous potash, but 
dissolved m alcoholic potash. After digesting a day, the 
potash solution was shaken up with ether ; between the ethereal 
and aqueous solution a later of fine crystals was observed, but 
m too small quantity for examination The ethereal solution 
evaporated yielded some resm appaiently unaltered* A portion 
of the pofca&h solution poured into water separated some resm 
as a greenish-yellow powder Another portion treated with 
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excess cf acid separated the resin apparently unchanged. 
The dried residue of the ethereal extract was exhausted 
with absolute alcohol and .a measured quantity evaporated, 
dued and weighed, yielded a residue equivalent to 2^ per 
cent, of* the* leaves. The alcoholic extract was completely 
soluble in water, and gave Similar reactions to the aqueous 
extract ot the resin. It was slightly acid to litmus, and 
of a bitter taste. On acidifying with sulphuric acid and 
shaking with solvents, chloroform removed a slight residue 
of a greemsh-black colour and ancrystalhne. On concen- 
trating the acid solution and setting aside, a few granular 
crystals -separated; these were washed with a little alcohol 
a ad reerystallizecl, forming tofts of acicular crystals. They 
gave a yellow coloration with caustic potash, but were 
not coloured by either cold or warm sulphuric acid They 
were sparingly soluble m water and alcohol The aqueous 
solution was precipitated by tannin and acetate of load 
It slightly reduced Fehhng’s solution and gave an orange 
precipitate with a ferroso-femc salt. It was mot precipi- 
tated by Mayer s re-agent, nor' by bi-iodide of potash. 
Ferric chloride produced no colbratidn or precipitate The 
mother liquor from the above crystals was allowed to 
evaporate, and dried up to a bitter black extract. The 
crystalline principle is probably a glueoside, and might be 
provisionally named Kccnigm. (J. G. Prebble ) 


Murraya exotica, Lvnn., Wight Ic t. 96. China Box, 
Iloney bush (Eng ), Buis de Chine ( Fr .). Vern . — Bibsar 
(Hind.), Kamim (BengJ, Kounti (Mar.), Naga-golngn 
(TcL), Murchob (Kumann), is a favourite evergreen slirub 
m gardens, which bears large bunches of sweet-smelling 
flowers like orange blossom. It has pinnate leaves with 
coriaceous leaflets, much resembling oox leaves m snape, 
taste and odour De Vnj has separated a glueoside from 
the flowers, which he has named Munaym ; its composi- 
tion isC 18 II- - O 10 . 
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ATALANTIA MONOPHYLLA, Cat,, 

Fig — \l ujht Ic , t. 1611, Rheede,' Hart. Mat io., t. 12 
Wild Lime (Enq } 

Hab. — Sylhet, Western Peninsula, Ceylon. 

\ k > rtmcnlar. — Mataugnar, Mdkar-bmlm {Mar ), Kat-ili- 
michnra {Tam ), Adivi-mma (Tel.), Kafcummbe-gida (Can ) 

History. Uses, See — Rheede says that an oil of 
the leaves is cephalic, the root antispasmodic, and tho juice 
of the fruit anti- bilious. According to Loureiro, the root is 
heating, resolvent and stimulant. 

Auiblic tells us that a warm, pleasant smelling oil is pre- 
pared from the berry of this plant, which in Southern India 
is considered a valuable external remedy m chronic rheumatism 
and paralysis. In tho Concan the leaf-juice is an ingredient 
in a compound liniment used m hemiplegia. (Vanaushadz 
PraLasha, 1, 404.) 

Description. — ■ A monophylla is a large, thorny, climbing 
shrub, common on the hills of tho W. Peninsula and m Sylhet ; 
the leaves are flagrant like those of the orange , the berry is 
globular, yellow, about 1 inch m diameter and divided into 
iour cells by membranou s septa, one cell is generally abortive ; 
pulp like that of a lime but very scanty ; each cell contains 
one seed £ of an inch long and ^ tan inch broad, having one 
i on vex and two flat surfaces like the segment of an orange ; *fche 
rmd of the fruit has a faint odour of orangb peel apd abundant 
oil cells. The oil prepaicd by the natives is obtained by 
powdering the seeds, which are very aromatic when fresh, 
sprinkling them with sweet oil and expressing, the result is a 
dark green, pleasant smelling oil, which communicates an 
agreeable warmth to the skm when rubbed on it. The seeds 
pressed by themselves yield no fatty oil, but the press cloths 
are moistened With essential oil A similar preparation is made 
from the seeds of Limonia alata, W. fy A., in the Nilgins, and 
a decoction of the leaves of the same plant is applied to 
cult* itch , its Tamil name is Kuruntliu. 
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LIMONIA ACIDISSIMA, TAnn. 

% 

Fig — Itheede, Hart, Mai. irf., t 14; Roxb Cor. PI., i. 80. 

Hab. — Himalaya, Behar, Assam, W. Pemnsala. The 
fruit. 

Varnacular. — Bell (Hind.), 1'or-elaga (Tel.), Nai-bel (Mar., 
Can.). 

History”, Uses, &C. — Rheodc calls it 1 Tsjerou-katou- 
nnregam,’ and gives * Limoms da folha cruzado’ as tins 
Portuguese name. Regarding it3 medical properties ho says 
ct Caeterum arbons hujus folia praesentaneum habentur curandio 
epilepsisa romedium Radix alvum movet, sudores oxpelht, 
nec non cruciatibus colicis et cardial giai modetur. Fructua 
siccati stomachum roborant, ac alimentorum m eo fermenta- 
tionein kesam resiituunt; adhtec acri ex vanolis, febnbusquo 
mahgnis et pestilentialxbus contagiosa potenter resistant, 
atque vanis yenenis praastantissimum censentur antidotum ; 
quamobrem magni sestimantur, et ab Arabibus alnsve 
mercatoribus avide expetuntur.” Graham, Drury and others 
copy from Rheede, but Drury adds that the fruit is used 
in Java instead of soap. (Cf. Rumphim.) This use of the 
fruit is known m India, and is indicated by the Marathi name 
which signifies “ barber’s Baei fruit.’-’ 

Description . — A ac%d issima is a shrub with tnpmnate 
leaves and winged petioles , the root «s yellow, bitter and 
aromatic , the fruit globular, the size of a grape, with yellowish- 
red rind like that of the lime m structure, and a scanty very 
acid flesh-coloured pulp with some bitterness and aroma ; it is 
four-celled, but usually contains only three seeds of the colour 
of orange pips. The fruit is eaten as a stomachic by the hill 
tribes, but is not seen m tbe Bombay market The cultivated 
&our lime m a dried state is often offered m large quantities. 
It is exported to the Arabian coasts, whore it is used as a 
condiment with lish, meat , Ac , being powdered along with 
the spices commonly used m cooking 
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Paramignya monophylla, Wight, III. i, t.. 42, a 
seanslint ''lirub of the Sikkim Himalaya, Bhutan, Tenassenm, 
W Peninsula, and Ceylon, has a reputation as an alterative and 
dun otic. The root, which is the part nsed, has a scabrous 
brown bark and a bitter saline taste ; it abounds m large 
cry -tals of oxalate of lime. From thd resemblance of the fruits 
to those of Ctrypams rcylctmca, the Marathas call it Karu- 
wageti (bitter Wagoti) In the Concan the root is giv^n to 
rattle suffering from bloody urine. 

Kakkola. — This is the Sanskrit name of a rutaceous 
berry, apparently that of Luvunga SCatldenS, Ham. 
The berries, as sold m the shops, have a glandular papillose 
extenor, and a terebmthmate odour and taste ; they vary much 
m size, and contain from one to four dark green, oily seeds 
with a membranous testa, of the size and shape of' orange pips. 
The berries are used m preparing* a perfumed medicinal oil 
(Kakkulaka), and arc sold m the bazaars of Bengal under 
the name of Kdkala, they must not be confounded with 
K'diirakakkoli, a pseudo- bulb from Nipal, composed of from 8 to 
10 ovoid fleshy scales Kakkola and Kshirakakkoli are chiefly 
of interest as being the only two constituents of the Ashta- 
varga or 'group of eight medicines * which are known to tho 
modern Hindus The Sanskrit names of the other six plants 
are, itishabka, Jivaka, Meda, Mahameda, Riddhi and Ynddhi. 


CITRUS, Several species 

Fig . — Bentley and Trim , tt 50 to 54. Orange ( Eng ), 
Granger (Fr ), Lemon (Eng.), Citronnier (F) .), Citron ( Eng ), 
Cediotier (Fr. ) The fruit. 

Hab, — India, universally cultivated. 

Vernacular. — Narangi, Oranges; Limu, Lemons; Turfinj, 
Mahalurtg, Citrons ( Hind , Bomb ) Kieh-chilip -pazham. 
Oranges , Blumich-cham-pazham, Lemons ; Nara-dabba, 
Citrons (Tam.). Kich-chili-pandu, Oranges, Pedda-nimma-* 
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panda, Lemons , Bijapura, Citron* ( Tel.). JCittale, Oranges , 
Dodda-nimbe, Lemons ; Mada-lada. Citrons (Can ). 

History, Uses, &C. — Bitter oranges and lemons wen' 
introduced into Europe from India by the Arabians, and were 
used by Avicenna and the early Arabian physicians medicinally. 
^The sweet orange was introduced from China by the Portuguese, 
who much improved it by cultivation, hence the European 
name of Portogallotto for tL ,s orange, and the Indian Sangtara , 
a corruption of Cmtra, the name of a mountain valley near 
Lisbon, where the orange grows in great perfection. The 
Portuguese appear to have introduced the Cmtra variety of 
orange tnto India towards the end of the 1 7th century. 
According to Dutt (Hindu Mate {•a Medico. , p. 126,) the differ- 
ent species of Citrus described by Sanskrit winters are as 
follows — 

Janubira, Ciiruo acida, Tt&xh. Yar. i* 


Limpuka, do. 

do* 

1 

Nimbnka, lo. 

Jo. 

2 

Vijapura. Jo. 

do 

7 

Madhukarkatika, do 

da. 

i) 

Mahaincga, Curus medic a. 


Kama a, Jo. do 

Var. 



Xagararsgu, Citrus JLuraniium. 

“ The variety of Cdi ns acida , called Jambira, yields th. 
lemon juice used m medicine. Limpuka is much used as a 
ranee by the natives. The fruits are cut vertically into two 
pieces, and the fresh juice is sprinkled on soup, dal, curry, Ac , 
to which it imparts a pleasant acid taste and agreeable flavour. 
A pickle of this fruit m its own juice and salt is a popular and 
effectual mecueine for indigestion brought on by excess m eat- 
ing, or by indigestible articles of diet. The fruits are first 
rubbed upon a stone, or their rind scraped a little so as to thm 
it, they are then steeped m juice obtained from other fruits of 
the sort, and exposed to the sun for a few days with the addition 
of common salt , when crisp and of a browu colour, they are 
preserved in jars. This preparation is called Jarak nebu 
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(digestive Jpinmi) m Bengal. The variety called Ntmbnkg. lias 
bu-jer fruit than Limpaka, and is also used as sauce, like the 
lifter, but is inferior to it in flavour and fragrance. Citius 
A Hrnnhnm is called Kara la nebu in Bengali ; the variety grown 
in the plains has an acid taste, and is called Narenga. The 
Sanskrit term Karuna mmbu is variously translated by differ- 
ent authorities. Wilson m his Sanskrit Dictionary calls it 
Citrus dt-cumana. In the Hortus Bengalensis it is translated 
Citrus median, while Drury and other Madras authorities make 
it Citrus hmotuim. The Sabdakaldruma does not give any 
synonym or vernacular term for it, so that it is difficult to say 
what form is really mean . In the vernacular the term Karuna 
is applied to a variety of Citrus medica (in the Makhzan-el- 
Adwiya it is given as the Hindi for Naranj), Citrus decumana 
has no Sanskrit name. In the vernacular it ip called Batavx 
nebu, from its having been orignally brought from Batavia. 
Madhukarkatika is probably the sweet lemon, or possibly the 
citron. Lemon juice is considered cooLng, refrigerant, stoma- 
chic and useful in dyspepsia, thirst, fever, &c. Fresh lemon 
juice is recommended to be taken m the evening, for the relief 
of dyspepsia with vomiting. It enters into the composition of 
several carminative medicines, such as the Hmgvashtaka, &c. 
In rheumatic affections, such as pleurodynia, sciatica, lumbago, 
pom m the hip joints, &c. Sarangadh&ra recommends the 
administration of lemon juice with the addition of Yavakshara 
(impure carbonate of potash) and honey. The root of the 
variety of Citrus aeida, called Limpak£, is one of the principal 
ingredients m a preparation of Iron called Yakndan lauha. ,> 
The genus Citrus furnishes three out of the five acid fruits 
(Phalamla-parichctka) of Sanskrit writers, viz., limed, oranges, 
and citrons , the other two are tamarinds aDd sorrel. Maho- 
metan writers divide the genus Citrus into Utrunj, citrons ; 
Niranj, oranges; and Limu, lemons ; they describe two varie- 
ties of Citron — the large, which is broad and obtuse at the 
base, and the small, both ends of which taper equally ; both 
are yellow and fragrant, but the perfume of the small variety 
is greatest , the rmd of both is bitter , the pulp of the 
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bitter, of the large sw ret. Citrui. rind is '■aid to be hot and 
dry, the pulp cold and dry if acid, but cold am! moist if sweet ; 
the seeds, Ieav es, and flowers hot and dry. The juice is de- 
scribed as refhgvrcnt and astringent, and is said to be digestive 
and to check bilious vomiting , the rind is tonic and digestive, 
and is best administered preserved with honey or sugar. The 
author of the Maklizan-el-Adwiya states that if the rind of a 
citron bo steeped m a vessel of wine it will convert it into 
vinogar. He also quotes a Mahometan' Hadis (tradition), to 
the effect that Satan will not enter a house in which citrons 
are kept. The essential oi( is extracted by means of swoet oil 
from the powdered rind, it is considered hot and dry, and is 
used as a stimulating liniment. The essential oil of the flowers 
and leaves is extracted in the same way, and is considered to 
have the same projierties. The seeds are generally stated to be 
alexipharmic. With regard to oranges, the Mahometan writers 
describe the best kind as large, thin-skinned, and smooth ; 
they say that the rmd and flowers are hot and dry, the pulp 
cold and drj, and recommend the fruit in colds and coughs, 
when febrile symptoms are present , it is best administered 
baked with sugar. The juice is valuable m .bilious affections, 
and stops bilious diarrhoea The orange is the safest of the 
acid fruits ; the peel is useful for checking vomiting, end the 
prevention of intestm worms. Orange pouLice s recom- 
mended m some skin affections, such as psoriasis, &c. Oranges 
are considered to bo alexipharmic and disinfectant , orange water 
stimulating and refreshing. The essence is extracted by oil 
from the rind and flowers id is used us a stimulating liniment. 
Lemons are stated m the Makhzan-el-Adwiya to be of many 
kinds; those which are thin-skinned and about the size of a 
heu*s egg are most esteemed , others are described ovoid and 
as large as a goose egg Of all, the juice is the most valuable 
part ; the peel has the same properties as orange pool, but is 
weaker. The juice is stated to be cold and dry, or, according 
to some, cold and moist, to bo deteigront, ireful m bilious 
headaches, au*f vomiting caused by eveess of bile , to purify 
the blood in scorbutic states of the system , preserved with 
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sugar or honey lemons arc recommended for sore throat, and are 
considered to act as a detergent, they are admraisteied before 
pin ganvos to prepare the body for them, and after wardb to 
eln r k t \cesMvo action. ILikrms pretend to dissolve jewels 
and pearls m the juice, and also m that of the citron. The 
seeds are wild to be alexiphartmc, and the leaves to have 
the same properties as those of the citron. Sweet limes 
and crosses with the orange and citron, produced by tying 
the trees together, are considered inferior m medicinal 
properties Gibson tells us that the fruit of Citrus Ber- 
tnthua (the common four lime of India) eaten daily with 
'•lit, is a remedy of the utmost lmpnitance m enlargement of 
the ^plei n Di Aitkin ( Unf . Mud Jnurn , Oct 4, 1884, 653,) 
repm ts tli .t a decoction of lemons proves to be a very valuable 
lf-tncdy m 'lie treatment of ague. A dose is piepared by cut- 
ting a lernnu into thm slices, adding thiee tcacupfuls of water, 
boiling until reduced to one teacupful, and allowing tho decoc- 
i >en to staud all night in the open an when after being 
trained, it is ready for administration, and should be given the 
hrst thing tu the morning. This statement lends interest to 
au investigation by M. Tanret of «on.e immediate principles m 
the rmd of the bitter orange (Sec Chemical cevip.) 

Microscopic structure of Change and Lemon PeeL. — The 
epidermis exhibits numerous stomata , the parenchymc of the 
pericarp encloses Irrgc oil cells, surrounded by small L ahu 
cells. The inner spoil gy tissue consists of blanched colls 
separated, by intercellular spaces Tho outer layers of the 
pai enchyme contain, uumfrons solid yellojv bodies, which 1 
probably consist of Hespe: icin , large crystals of oxalate of 
• dcium are also to be seen, and m r the interior tissue vascular 
bundles. 

Chemical composition.- — The following estimates of citric aci<L 
m East Indian limes has been kindly furnished to us by 
Mr G. W. R. Griper, F. C. S., of Calcutta — 

1st, Chhidcn gu « large oblong fruit with a rough skin of 
a reddish -yellow Colour (Citrus medico., Rood). ). One fruit 
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contains approximately 100 c c juice, — 63 per cent acid 
calculated as ext no 

2nd, China Pah, a round small fru*£ with a smooth skin of a 
} el low colour* (Citrus acid a, Rr*xh , \ ar. 1 ) One h mt contains 
40 30 c e jaice = 6 5 per cent* acid calculated as c *i <r 

50 of these limes gave 69 fl* juice* 

5rJ, Kajhazi, a sm til oblong', smooth — banned fruit, green- 
ish to yellow m colour. (Citms acid a, RoxJb , var. 2 ) One 
fruit contains IS— -25 e* c. juice = 6 4 p »* cent* «.icid, calcu- 
lated ag citric. 

4^th > Pati i a small round sm jotb-skmned irtu * a yellow 
colour (Cit/ acuta, Roxb » var* 1.) One nu«** contains 
abpuc 40 c. c. juice = 7 per cent acid, calculated as c&t*ic. 

Gera, an oblong rough— skinned fruit c r « „ ^ m 

colour (Chorus acuia, Roxb t . y var. 3 } One trim couiams l bout 
40 50 c c juice — 5 6 per cent field, <■ 4 -elated as citric 

tithy Sharbati (Sweet lime), a roan! ^ onth-skinned unit 
of a pale yellow colour { Citrus a^iLi, R \ \,tr. 0 ) One 
fruit contains about 60 c. c juice — 0 I per <‘-nt acnl, calcu- 
lated. as citric. 

The white spongy inner cr f ,j or lemon* ** ss other 
fruits of the germs Citrus, contains & bnte print* ( H>- spe- 

nding discovered bv I*djreto* 'J pj? a , *r X1K. *P*t % of winch 
E. Hoffmann obtained 5 to per cent, from unripe bitter 
oranges. He extracted them with dilute alcohol, after th^v 
had previously been exhausted by odd water. The alcohol 
should contain about 1 per cent, of caustic potash > the liquid 
on cooling is acidulated with hydrochloric acid, when it ’yields 
a yellowish crystalline deposit of hesperidm, which may be 
obtained colourless and tasteless by retr* stalhzation irom 
boiling alcohol. By dilute sulphuric acid (1 per cent) 
hesperidm is broken up as follows — 

C 22 H* 6 O 12 — C 16 H 1 * O 5 C 6 H 12 C* 

Hesperidm Hesperetm Glucose. 

Hesperidm is very little soluble even in boiling water or m 
ether, but dissolves readily m hot acetic acid, also m alkaline 
35 
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v Jnhom, 1 1st* 1 liter then turning soon yellow and reddish. 
I’m! < he-peridm, us presented to one of us by Hoffmann, 
darkens when it is shaken with alcoholic perehloride of iron, 
and turns dingy blackish brown when gently heated with it. 
limb r the same name Wiedemann has described a principle 
oLtamed in mi unripe oranges differing from ordinary Hespon- 
din m some i c- ports, especially m being insoluble m alcohol 

lit gpei eiin forms crystals melting at 223° C., soluble both in 
alcohol or ethoi, not in water; they taste sweet. They are 
split up by potash into phloroglucm and Hesperetic acxd, C ]< ? 
H*° O *. On addition of ferric chloride, thin slices of the 
peel are darkened, owing probably to some derivative of 
hesperidm or to hespendm itself. The name hesperidm has 
also been applied to yellow crystals extracted from the Pomelo, 
Citrus deemnana, Linn., the dried flowers of which afford 
about 2 per cent, of this substance It is, as shewn m 1879 
by E Hoffmann, quite different from hesperidm as described 
above; he calls it Nar login, and assigns to it the formula 
O 3 II O’ 2 -f* 4 OH 2 Naringin is readily soluble m hot water 
or m alcohol, not in ether or chloroform. Its solutions turn 
bi owrnsh red on addition of ferric chloride. Lemon juice m 
addition to citric acid contains 8- to 4 per cent of gum,and 
sugar, and 2 28 per cent of inorganic salts, of which, accord- 
ing to Stoddarb, only a minute proportion is potash. Cossa, 
on the other hand, who has recently studied the products of 
the lemon tree with much care, has found that the ash of dyied 
lemon juice contains 54 per cent of potash, besides 15 per 
cent, of phosphoric acid. Stoddart has pointed out the 
remarkable tendency of citric acid to undergo decomposition, 
and has proved that when lemons are kept for six months the 
acid rapidly decreases m quantity and finally ceases to exist, 
having been all split up into glucose and carbonic acid. 
Lemon juice may v\ ith certain precautions be kept unimpaired 
for months or even years. ( Pharmacographia , 2nd Ed., p. 1 1 6 ) 
To prevent fermentation it should be' heated, strained to 
remove albumen, and stored in well filled bottles. In the 
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Calcutta market lane juice prepared by native manufacturers, 
and preserved with a small amount of salicylic acid, is largely 
sold. Juice containing less than 25 grains of free citnc acid 
per fluid ounce is not passed for Government purposes, and the 
a nount of saliejlic acid has been fixed at one-fifth of a gram 
per fluid ounce. Some experiments were recently made by one 
of us on concentrating lune juice to one-»fourth its original 
volume m order to facilitate transport. It was found that the 
loss of acidity in conducting the^ operation m metallic dishes 
over a naked flame, and on the water bath at varying tempe- 
ratures, with constant stirring was 53*2 to 28'8 grams per 
gallon. The same juice concentrated without heat m vacuo 
over H 2 SO 4 , indicated a loss of only 9*2 grains dne to volatile 
acids. In the experiments m which heat was employed the 
total loss of ac’dity, though really partly due to volatile acids, 
was calculated as citric acid, and to render the results compar- 
able the loss m vacuo over H 2 SO 4 was also calculated as citric 
acid On the large scale without using vacuum pans a greater 
loss occurs. W arneeke found 5 85 per cent of ash in 
immature orange fruit, 3*90 per cent, in the pulp of the i ipe 
fruit, and 5 28 per cent, m orange peel when the white inner 
tissue had been removed According to Boussmguult o ran go 
petals contain 5*00 per cent, of sugar capable of reducing 
copper solution. Several species of the genus yield an inferior 
gam resembling chetrv -tree gam. By various treatment of 
an alcoholic extract of the peel, M. Tanrefc has succeeded 
in separating — 

(a) A crystalline acid, insipid and non-volatile, insoluble 
m water and ether, slightly soluble m cold alcohol, but more 
soluble m boiling alcohol and chloroform, and having a 
composition represented by the formula C** H 28 O 1 * ; 

(b) A crystalline resinous body, extremely bitter, nearly 
insoluble itt cold water, but freely soluble m boiling water and 
m ether, alcohol and chloroform, and having a composition 
approximating to that of hesperetic acid , 

(c) A crystalline glucoside, isomeric with bespendm, and 
named xsobespendm 
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(<i) Hfcspendm , and (e) a glucoaide to which the hitter- 
ness of the peel is attributed, and which has been named 
«* auraniiamarin. ,> Aurantiamarm is soluble in all propor- 
tions m water and m alcohol, but is insoluble m ether and 
chloroform It is the natural solvent of hesperidm and the 
bitter resin (i). (Comptes Bend, cix., -518, Pharm Journ 
1886 ) The sugar produced when hesperidm and lsohespe- 
ndm are split up under the action of acids is a mixture of 
glucose and unsod ulcite (Bull. Soc Chtm. xlix., 1 ) 

The mnd of the lemon yields the oil of lemon of commerce. 
The most delicate scented oil is procured by the sponge process 
tn use in Italy and Sicily After soaking in water to which a 
little soda has been added, the 'fruit are taken up singly, and 
firmly pressed against a large and hard-grained sponge Two 
or three sharp turns of the wrist causes the sponge to rupture the 
oil cells m the rind, and the sponge absorbs the exuded oil- The 
sponge is pressed from time to time, and the expressed liquid 
allowed to settle, when it separates into three layers, the oil 
floating on the surface, bright and clear In Southern Prance, 
an instrument called an ecuell e is used, which consists of a 
shallow pan studded on its concavity with strong blunt. spikes, 
and haw ng a receptacle at its lowest part for the oil, and a hp 
on one side. In using the instrument the fruit is rolled by the 
hand gently and quickly over the spikes, when the oil sepa- 
rates and collects m the reservoir. Another plan of obtaining 
the oil is expression. The process of distillation is also used, 
but the product is inferior. A combined process m which 
the 6cuelle and distillation methods are used has been intro- 
duced, and it* is claimed that while the product is equal m 
quality to that yielded by mechanical means, the yield is 
nearly double. One thousand lemons yield from 320 to 400 
grams of oil, and about ten gallons of raw juce Pure oil of 
lemons contams, according to Bouchardt and Lafont, besides 
a little cymene, seveial hydrocarbons, C 10 H 1<5 , the most 
abundant of which is a citrene boiling at about 178° C., and 
having arotatory power exceeding + 105,° and yielding a solid 
optically inactive dihydrochloride. 
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Oil of limes, derived from the nnd of C. Lametta, is obtained 
m a Similar manner to oil of lemons, which it somewhat 
resembles 

Orange peel oil, the essence or oil of Port a gal of commerce, 
is also obtained m a similar manner. Wright has isolated from 
the oil a terpene Hespendene (J. Chem. glue , 1873, p 549.) 

From the flowers of different varieties of the Orange, oil oj 
Orcixg" jlowers is obtained. Genuine orange flower oil, the 
(tleum Neroli of pbaitnacy, is obtained by the maceration or 
absorption process from the flowers of the sweet or bitter 
orange By aqueous distillation of + he flowers oils are also 
obtained, but inferior m aroma to that yielded by the first 
mentioned methods Thus C Aurantium yields oil of neroli , 
the flowers of C. Ligaradm, or Seville oi mge, 'ueroh bigaradc : 
while the leaves and young unripe fruit of different varieties 
of Citrus yield neroli f A gram. (Brannt ) 

Orange flower war,-' r is used m pharmacy, and a tea m.n it 
from orange flowers is much used m French domestic medicine. 

Commerce — The various species of Citrus are cultivated 
m most parts of India. The kinds usually met with are . 
several varieties of Mandarin orange } the common sweet 
orange; several varieties of sour lime, the sweet lime; the 
citron ; and a fruit which appears to be a cross between the 
sour *ime and orange. Besides these we have the Shaddock 
or Pummelo in abundance, and occasionally sweet citrons 
from the Persian Gulf, and sweet oranges from Suez or 
Zanzibar. Sour Ihues in a dried state are exported to .Arabia, 
where they are used as a condiment with fish, meat, &c. 

jEGLE MARMELOS, Corr. 

Fig. — Bmtl. atid Trim., t. 55. B 30 I tree (Eng 1. Kg_le 
marmel ( Fr.). The fruit, bark, leaves and root. 

Hab. — India. 

Vernacular. — Bel (Hind Beng., Bomb ), V llva-pazham 
{Tam.), Rilva-pancL (Tel.), Bilapatn (Cart.), Bihnu-phal (<2u2.) 
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History, Uses, &C, — This is a sacred tree amongst the 
Hindus, its leaves being used in the worship of Siva On this 
account it is to be found cultivated everywhere m Hindu 
gardens. It is considered sacrilegious to destroy it , enormous 
quantities of the leaves are gathered for use m the temples at 
certain seasons. In ancient Sanskrit poems it is frequently 
alluded to as an emblem of increase and fertility, it is 
considered to be very auspicious (ati-mangalya). The baton 
of the Vaiaya or third caste of Hindus is obtained from this 
tree. The fruit is the subject of several Solar-phallic myths 
Hindu physicians regard the unripe or half ripe fruit as astrin- 
gent, digestive, and stomachic, and prescribe it in diarrhoea 
and dysentery. The ripe fruit. <s considered aromatic, cooling 
and laxative A thick sherbet of the ripe fruit has a 
reputation among Europeans as an agi ©cable laxative; the 
dose is a tumbler-full. The dried pulp of the fruit is called 
Vilva peshika an Sanskrit. The root bark is used as a remedy 
in hypochondriasis, melancholia and palpitation of the heart 
(diseases supposed to be caused by deranged air) , it is one of 
the Dasamula or ten plants (vide 7’ribulus terrest) is). The 
fresh juice of the leaves is given with honey as a laxative and 
febrifuge; it is used m asthmatic complaints, and with the 
addition of black pepper m anasarca with costiveness and 
jaundice; moreover, m external inflammations it is given to 
correct the supposed derangement of the humours The 
Mahometans use the Bel as a medicine, and Muhammad bin 
Zakaneh describes it ; they consider the npe fruit to be hot 
and dry, the very young fruit cold m the second degree, and 
the half ripe fruit cold m the first and dry m the second 
degree, its properties are described rathe Makhzan-el-Adwiya 
as oardiacal, restorative, tonic and astringent; it is directed to 
be combined with sugar for administration to prevent its 
giving nse to piles. The palp of the half-ripe fruit baked 
and mixed with sugar and rose water when given on an empty 
stomach is said to be a good remedy for di.urbcea Garcia 
d’Orta, physician to the Viceroy of Goa in the 16th century, 
describes the Bel fruit under the name of Marmelos de 
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Benguala, and mentions its ana in dysenterv Bontius also 
mentions it. Bheede m his Sfrrt. Malab, (Vol. iu., p. 37,) 
notices its use on the Malabar Coa.it. Humph ms remarks that 
the gam is like cherry gum, it tastes at first sweet but after- 
wards slightly acrid. He also tells up that the Chinese make 
an extract of the leaves and young fruit which they use for 
adulterating opium. Amslie and the author of the Bengal 
Thspensatory quote Rbeede, but give no farther information 
upon the use of the fruit in dysentery In 1853, Sir B. 
Martin, writing m the Lancet { Vol. II., p. 58,) called the 
attention of the profession to it; finally, in 1809, it was made 
official m the Pharmacopoeia of India, where it is recommended 
as a remedy of much value m atonic diarrhea* and dysentery 
and in the advanced stages of tho^,* disease*, ia irregularity of 
the bowels, and m habitual constipation. In the Concan the 
small unripe fruit (Bui belphall is given with fennel seeds and 
ginger m decoction for piles, a compound pill containing two 
parts each of Bal beipbal, Mimusops elengz fruit, and galls, one 
part each of nutmegs, cloves, saffron, nagkesar and mace, is 
used as a remedy for diarrhoea , the dose is one pill for a child 
and three tor an adult. Two tolas of the juice of the bark is 
given with a little cummin m milk as a remedy for poverty' of 
the seminal fluid. The best preparation of Bael fruit is a 
marmelade made from the full grown but still tender fruit cut 
m thin slices , it keeps well, which is not the ease with ^he 
conserve made from the pulp ot the npe fruit usually met with 
m the shops. 

Description. — The fruit is a large berry, 2 — 4 inches m 
diameter, variable in shape, being spherical or somewhat 
flattened like an orange, ovoid, or pyriform, having a smooth 
hard shell , the interior divided into 10 — 15 cells, each contain- 
ing from 6 — 10 woolly seeds, eon-ists of a mucilaginous pu'p, 
which is very aromatic, each seed is suiii.unded by a » lenr 
tenacious mucus The commercial article is entire or in dued 
slices, having on the outei side a smooth greyish brown shell, 
enclosing a liaid orange Lumn gummy pulp, in v'n-'h iK- 
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cell.'! and seeds may be seen j the latter are oblorrg and com- 
pressed, about 3 lines long, and covered with whitish hairs, 
the dried palp has a mucilaginous, acid, and slightly astringent 
taste, and a very agreeable aroma, resembling that of elemi 

Microscopic structure — The rind is covered with a grey 
cuticle or bloom, and further shows two layers, the one 
exhibiting not veiy numerous oil cells, and the other and inner 
made up of sclerenchyme. The tissue of the palp consists of 
large cells. In the epidermis of the seeds certain groups of 
cells are excessively lengthened and constitute the woolly hairs 
already noticed 

Chemical composition — As stated in the Pharmacographia , 
the dry pulp moistened with cold water yields a red liquid 
con taming chiefly mucilage and (probably) pectin, which 
separates if the liquid is concentrated by evaporation. The 
mucilage may be precipitated by neutral acetate of lead or by 
alcohol, but is not coloured by iodine. It may be separated 
bv a filter into a portion truly soluble (as proved by the 
addition of alcohol or acetate of lead) aud another, compre- 
hending the larger bulk, which i& only swollen like Traga- 
cauth, but is far more glutinous and completely transparent. 
Neither a per nor a proto salt of iron shows the infusion to 
contain any appieoable quantity of taunm. Warden remarks 
licit the ripe and unripe fiuit, when moistened with a solution 
of ferric chloride gives a marked ranmc acid leaction, strong 
e-ifc in those portions of the pulp next the rmd, the clear 
mucilage surrounding the seeds he found to have au acid reac- 
tion. to contain lime and to affoid no tannin reaction. War- 


net be lound 2 08 per cent, of ash in JBael fruit, and 3* 72 
per cent in the pulp separated from the rmd. The wood has 
the following percentage composition — 

Soluble potassium and sodium compounds 3 6 

Phosphates of calcium and non *13 

Calcium carbonate 2*16 

Magnesium carbonate .... 19 

Sihon with saud ai n oihoi impurities *01 

— (fj urt/i., Indian /bic./c ) X , p. 6j ) 
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28 lbs of the fresh leaver submitted io distillation m the 
usual raaauer, rapidly yielded one ounce ot a thin mobile 
oil ot a famfc yellow ish-green colour and neutral reaction 
which had a peculiar ai oinatic odour and slightly bitter 
taste It had a specific gravity c f 0 835 at 32° C. and a 
boiling point of 175° 0. Examined with the polaroscope it 
turned a ray of polarized light to the left (a) D = — 22*87. 
The oil was miscible with carbon bisulpMde in all proportions, 
readily soluble m alcohol, and one part m three of 84 per cent, 
alcohol. It gave a reddish-brown coloui with sulphuric acid, 
a deep brown with sulphuric acid and potassium bichromate^ a 
reddish coloration with fuming nitric acid. It dissolved 
picuc acid when slightly wanned, and the solution had a deop 
orange colour, on cooling crystals were deposited. With a 
solution of bromine m chlorofoi in it formed a colourless 
solution. Dissolved in carbon bisulphide, and nitt ic acid 1*2 
added, the upper layer of bisulphide showed a greenish colour 
and the lower of acid a red colour. The oil dissolved iodine 
with explosive action, and was soluble m glacial acetic acid 
(If R lloiflts.) 

Comity e? ce. — Value, dry fruit, $ to Re 1 per 100, green 
fruit 6 as- per 100, dry pulp, lie 20 per cwt The Bombay 
mai Let is chiefly supplied troiu the Deccan. The ft mts are 
usually small and not suitable for the preparation of the con- 
serve , for tins purpose the largo cultivated fruit of Bengal 
should be obtained m a Irodi i o million Season -Novetubti 
and December* 

FERONIA ELEPHANTUM, Com* 

Fig. — Roxb Cor PL , t. 141 , nyltf T< f io Wood 
Apple (hJttsj.), Pommior d* elephant \ Fr K 

Hab. India The leaves, iiuit and gum. 

Vtt nacuhi r — Kawit, Kavitha «, 1/a? u Ivathbol ( fft ao ) 

Nila-vilam (Tam )* Kotha (Cpz ) B/*l da Kh/t) 

,7W ) 
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History, Uses, &c. — The Wood apple, or Elephant 
apple, so called because the fruit is like an elephant’s skm, m 
Sanskrit Kapittha (on which monkeys dwell) and Kapipriya 
(dear to monkeys), is met with throughout India, and is culti- 
vated for the sake of the fiuit, which is edible. The Hindus 
consider the unripe fruit to be a useful astringent in diarrhoea- 
and dysentery, and prescribe the iripe fruit m affections of the 
gums and throat. It is called Dadhiphala m Sanskrit, as its 
taste is compared with that of Dadhi or coagulated milk. 
The leave-, are aromatic and carminative. The author of the 
Makhzan -ol- Ad wiya says that the leaves are very astringent, 
and have the taste and odour of Tarragon. He describes the 
fruit as cold and dry in the second degree, refreshing, astrin- 
gent, cardiacal and tome, a useful remedy m salivation and 
sore throat. Strengthening the gums and acting as an astrin- 
gent; sherbet made from the fruit increases the appetite, and 
has alexipharmic properties. The pulp applied externally is a 
remedy for the bites of venomous insects ; if not obtainable, 
the powdered rind may be used Amshe mentions the use of 
the fruit, leaves, and gum. He says that the lattei supplies 
the place of gum Arabic iu Lower India, and is prescribed by 
Tamool practitioners- to relieve fcenfismus in bowel affections. 
The "Foromtt clopTbanttim is the Ralong of the Portuguese,. It 
is mentioned m the Bengal Dispensatory and Pharmacopoeia 
of India, but no further mfoi mation as to its properties is to 
be gathered from those works The fruit when cultivated^ 
attains a diameter of four inches. The gum forms part of the 
country gain whiph is sold m the bazars. It is the Dadhittha- 
rasa of .Sanskrit writer® Under the name of Pancha-kapittha, 
or five products of the Poroma, the Hindus pi spare a medicine 
which contains the flowers, bait, root, leaves and fruit of the 
tree. The countiy people pound the leaves with curds and 
apply the mixture to the whole body as a remedy for heat of 
blood supposed to be t.*u©ed by bile. 

Description. — The Oidmai y wood apple is globose one- 
ceiled, about 2} inch. 1 , m diame'er, coveted with a scuity 



RUTArEJ , 


283 


epidermis, which is of a light grey **r dii tv white colour ; 
beneath the epidermis, the rind is dull green, woo< ly and 
granular, much more fragile than that of the Bel. The odour 
when ripe is aromatic, and resembles that ui melon* There 
are about 500 seeds in each f* ait of a bland taste and free 
from bitterness, they are embedded m a pale greyish-pink 
pulp, and are of an oblong compre^sdd form with thick ttesby 
cotyledons, and a radicle pointing away from the hilura The 
leaves have from 5 — 7 leaflets, cnnoate, or obovate with a 
crenate tip , they smell aromatic The loot b**rk is thick, 
white and starchy ; it lias the odour of the leaver and contains 
essential oil. The gum is in tears or ir regain* masses 
yellow or brownish ; dissolved in vuter it lurras an almost 
tasteless mucilage, much more viscid than that ot gum 
Arabic made m the same proportions. The solution red- 
dens litmus, and is precipitated by alcohol oxalate of 
ammonia, alkaline silicates, perch lornle of iron, but not by 
borax. Moreover, the solution is precipitated by neutral 
acetate of lead or caustic baryta, but net by potash* If the 
solution is completely precipitated 1 ; iifut, al a* elate of lead, 
the residual liquid will be f * ud to * jntnui a ^uiall quantity of 
a different gum, identical apparently with cram Ar ibie, mas- 
much as it is not thrown down by acetate i*i It id* It the luoe 
is precipitated from the TV**o ua mucilage by oxalate of 
potassium^ the gum pai tially hse s its -olumhty and forms a 
turbid liquid* 

Chemical compo<*it%tm — The larger portion of Peronia gum 
is not identical with gum Arabic, when examined m a column 
of 50 mm* length, it deviates the ray of polanseu light 0° 4 to 
the right, — not to the left, as gum Arabic* Gum Arabic mry 
be combined with oxide of lead, the compound (arabate of 
lead) contains 30 6 per cent* of oxide of lead, whereas the 
plumbic compound of Feroma gum dried at 110° C yields only 
14*76 per cent of Pb O. The formula 2 (C 12 H 2i O ll ) 2 Pb 
+2 (C 12 BL 21 O u ) supposes 14*2 per cent, of oxide of lead. 
Peronia gum repeatedly treated with fuming nitric acid, 
produces abundant crystals of mucic acid Biied at I10 c C* it 
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yields about 17 p?r cent, ot water The ash. amounts to about 
3*55 per Cent. {Pharmacng) aphut 3 p* 212 ) 

The pulp of the fruit contains citric acid and mucilage. If 
the pulp is thoroughly dried m a water hath, and then covered 
with water for about fcve minutes, an almost pure solution ot 
citric acid is obtained and recognised by the usual reagents ; it 
left m contact with irater for a longer period, the gum begins 
to enter mto solution. The dried pulp contains 15 pei cent; 
of citric acid, and a small quantity of deliquescent &sb consist- 
ing of potassium, calcium and iron salts* 

The leaves yield to distillation a Smalt quantity of essential 
oil similar to that obtained from Bael leaves, {See JEgle 
Marmelm .) 

Commerce . — The gum, or rather the mixed gutrts of which 
Feroma gum forms a part, is known as Ghati gum. in London 
these mixed are known as Anirads, and the term Ghati is 

applied to the gum of Convent l at 9 folia . The term Ami ad 
is unknown m India, and appears to be ot African Origin, and 
to be applied to coloured Acacia gums. 

SIMAErBEJE. 

BALANITES ROXEURGHII, Phm<h 

Fig.— \V%ghi Ic t, 271 Lyptian myrobalan (AW/), 
Balamte Agihalad (2 r r,h 

Hab — Drier parts of India, Egypt. The fruit. 

Vernacular — Hmgau, In gun. Hingpl {Hind.), Hmgon 
(Beng }, Nanjundau( Tarn. }, Gar*, Fingri {Tel.). Hingana {Mar }, 
Ilmgorxa (Guz.)» 

History, Uses* &C. — Tin- plant is sacred to Isis, who 
is represented with a crown of n m her hand In Egypt it 
was also a symbol ot 1 are well ar. 1 Lope given to dying people. 
The seeds are found along with " *r fruit seeds m. the Egyp- 
tian tombs. The Greeks appea* i > have become acquainted 
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wit.li the tre' - throng'll the Egyptians, and it is mentioned by 
Hippocrates, Theophrastus, Strabo and Dioscorides under the 
name of Persea — mpcrta Dioscorides says that the dried 

leave3 are applied to blood eruptions, and that the fruit is 
often infested by an msec* colled icpai-oxuXasrro* Latin writers 
also notice the tree being sacred to Isis, and Pliny ( 1 5, 1 3,) 
says that Alexander, gave orders that the victors should be 
crowned with it in the games which, he instituted in honour of 
Perseus at Memphis. The fruit appears to have been occa- 
sionally confounded by the ancients with the Persica or peach, 
as it is sometimes described as edible. BrnUon says that in 
Egypt the ripe fruit is called ** desert date** and the unripe 
“ Egyptian myrobalan.’ The African Arabs call the tree 
El TIeqhjq, and use the pulp as a detergent, and the bark 
to poison fish In Senegambia the lea vs s are used as a vermi- 
fuge, and the roots and fruit as a purgati /e ( Correct Lejanne ) 
In India Balanites is the Ingudi or Ingua of Sanskrit writers, 
who also call it Tdpasa-taru and Mump^dapa, “ anchorite’s 
tree,” because the Gurus prepare from the seeds an oil for tho 
lamp which they use in the ceremony of Guru-tcpasana, or 
initiation of a Hindu by his spiritual guide. Another name 
for the fruit is Gann-tvac, which seems to connect it w ith tho 
worship of Gaum or Isam, the Indian goddess of abundance, 
the earth, the sa/cti or power of Is vara or Mahadeva, m whose 
honour bombs made with the shell are exploded. The festival 
of this goddess, called Kdtyayanirrat, is conducted by women 
at the vernal equinox ; an interesting description of it under 
the name of the Gangore festival will be found in Tod’s Rajas- 
than (Vol. I., p. 570) In all parts o f India, a boat is used as 
described by Herodotus m the Isis worship at Busins, and by 
Tacitus in the Ertha worship among the Suevi in Germany. 
A t the Ganpati festival m India, Gauri is worshipped in the 
lorrn of a cornucopooia-shaped bouquet of leaves and Howe 
arid a similar emblem appertained to the Demcter or Ceres of 
the Greeks. Gauri also holds in. her hand a Lotus dower as 
emblematic of reproduction The leaves of Balanites are the 
Fiugopaf to ol modern Sanskrit writers, but the true Hmgu- 
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patri was doubtless the Asafoefcida leaf* In the Ooncan and it) 
other parts of India where this tree is unknowri, the oil for 
ttje G-uru-up£sana ceremony is obtained from Terrninaha 
Catappa, a tree which is not a native of any part of India 
except perhaps the eastern borders of Bengal. 

The unr ipe fruit of Balanites is found m the druggist’s shops 
in many parts of India, and is nsed as a purgative and anthel- 
mintic, the dose being half of the pulp of a single fruit ; m 
smaller loses of from 2 — 20 grams it is expectorant. The hark, 
unripe fruit, and leaves are given to cattle as an anthelmintic. 
The physiological action of the bark and fruit is similar to that 
of the genus Poly gala, and a few drops of a tincture of the 
fruit is as efficient an emulsifier as Tincture of Senega. The 
kernel yields a bland fatty yellow tasteless oil, which is 
applied to burns and sores. 

Description. — The fruit is an ovoid drupe, about two 
inches long, by mch broad, having a neaily smooth, fragile 
epicarp, marked by ten shallow longitudinal grooves ; the 
greenish soapy mesoearp is traversed by numerous bundles 
of vascular fibres, and is adherent to the pentagonal, thick, 
woody shell. The descending seed contains under its coats 
a thick ex-albummous embryo, with plano-convex cotyledons 
sometimes unequal, bilobed or corrugate, and a short superior 
radicle. As found, m the shops, the fruit presents a wrinkled 
appearance, and is of a greenish-yellow colour, having been 
gathered a little before maturity. 

Chemical composition . — The bark yields a principle similar 
to, if not identical with saponin (See Saponana.) The oil 
(Zachun oil of Africa) has a sp. gr. of -9185 at 15 5° C., and 
congeals at zero. It yields 94*4 per cent, of crystallized fatty 
acids melting at 31°, and with a mean combining weight of 277. 
Sulphuric acid produces a brown colour not alteiedby stirring. 
With Massie’s nitric acid *est the oil becomes opa quo, aud is only 
slightly darkened m tint ; the lower part of the oil becomes 
white and solid with a green ring where it touches the acid. 
Heated with a third of its weight of nitric acid, it changes. 
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to a light orange liquid, and when left to cool becomes solid 
m a few hours. It is a slow drying oil, and is readily bleached 
in sunlight. There are some points of resemblance between 
it and that of Arachis hypogcea. The seeds yield to solvents 
a little more than 50 per cent. 

The pulp of the fruit contains organic acids 1 8 per cent., 
saponin 1-32 per cent., besides mucilage and sugar. 

PICRASMA QUASSIOIDES, Berm. 

Hab * — Sub-tropical Himalaya, South. Ohina. The wood 
and bark 

Ve? nacular . — Kashshing (H ired . } . 

History, Uses, &C.—~ A small tree or large bush with 
unequally pinnate leaves, and the aspect and foliage ot 
Ailantus , it bears axillary stalked cymes of small dioecious 
or polygamous flowers, which have the calyx four or five 
parted* The fruit is a pea-like red drupe and is edible* 
Hoyle first drew attention to the bark and wood as being 
quite as bitter as quassia, and Stewart states that the leaves 
are used m the Punjab to cure scabies and the wood to kill 
insects. The bark has been recommended by Macardieu 
as a febrifuge, and under the name of Brncea (N%ma) qnas~ 
swidesy the plant is noticed as a likely substitute for quassia 
m the Indian Pharmacopoeia. In this work the bark is 
said to be sold under the name of Bharangi m Bengal, but 
this we are unable to confirm, as several samples of bhatangi 
which we have obtained m Bengal and elsewhere all pioved 
to be the roots and stems of Clrrod&ndi on seriafaim* 

Description. — The wood consists of pieces of the larger 
branches from 3 to 6 inches in diametei, and is covered with 
a dark-biown bark, which has a somewhat netted surface, 
and is marked by transverse scars On rubbing off the outei 
layer of subei an olive-green surface is exposed. The bai k 
fiorn a stem of 3 mche© in diameter was | inch thick and very 
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compact. The wood and barb are of a light yellow colour , 
in the former a transvoise section shows numerous fine, close, 
medullary rays, which intersect well marked, irregular, con* 
centric rings. The centre of the stem is •occupied by a cylinder 
o£ pith — ra short, in appearance and taste the drug bears 
a close resemblance to quassia. 

Under the microscope a transverse section* ot tho bark 
exhibits an outer layer of brown suber, within which aro two 
or three rows of empty transparent cells, followed by 8 to 10 
rows of cells containing chlorophyll, these are succeeded by 
the liber tissue, which is divided into layers by about six rows 
ot yellow stone cells. Lastly comes the cambium layer. 

The medullary rays consist of about 15 vertical layers of 
cells $ the single layers contain from one to five rows of colls. 
The tissue of the bark contains resinous deposits and cry stals 
of oxalate of lime, which are so numerous towards the oxtonor 
portion that they produce opaque patches, visible to the naked 
eye. 

The wood so closely agrees with the microscopic description 
of quassia by Pockhngton ( Pharm . Jn, (3) 321, Ycar-Bobk, 

1875, p. 190), that we think it unnecessary to reproduce tho 
particulars 

Chemical examination .. — Our experiments indicate that the 
wood contains a crystallizable principle, probably quassun, a 
fluorescing, bitter, resin-like principle, and at least one other 
non- crystallizable, bitter, resinous body, probably i heuncrystal- 
li'zable quassun ot Adrm and Mordcaux There are several 
points of interest connected with tho examination of P. quah- 
stoules to winch we would refer Firstly, tho wood is not so 
bitter to tho taste as ordinary quassia wood. Seopndly, the 
authors of the ^Pharpiacogi ephia state' that they obtained 
7*8 per cent, ot ash from quassia wood dried at 100® C. ; the 
nsfli of P. q uqasioitles obtained by U6 amounted, to only 1'7'jper 
cent. Thirdly, a wateiy solution of 01 dinary quassia wood 
as stated to display a slight. Iluoictscence* especially if a little 
Caustic lime has been added. Accoiding Fiucldger and 
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Han bury tins is apparently due to quassnn. We have repeated 
the experiment with a sample of ordinary quassia wood With, 
negative results. The P. ouassicndes wood when treated with 
water or alcohol affords solutions which display a very marked 
greenish fluorescence. Regarding the content of qtaassun 
it appears to vary considerably. A. Christensen {Archiv. der 
Pharm (3) XX., 481,) states that he found the amount 
to yary greatly, some specimens yielding scarcely any. 
Stills and Maisch give the yield at 0 15 to 0*05 per cent. 
{National Dispensatory ) The authors of the Pharmaepgraphia 
at about 0*1 per cent. MM. Adrm and Mordeaux — (Repert. 
der Pharm. XI., 246 — 50) obtained 0*125 to 0*15 per cent, of 
white crystalline quassnn. Oliven and Denars (Gazetta Chim. 
Jtal. XIX , I— -0) obtained only 0*03 percent, of the pure prin- 
ciple i While Goldschmiedt an d W eidel in 1 8 77 failed to isolate 
qpassim, they obtained however a yellow resin, the presence 
of which had been previously noticed in the wood by 
Fluekiger and Hanbury. The amount of crygtallizable prin- 
ciple present in the wood we examined, we are unable to 
accurately give ; as a rough approximation we do not consider 
that it would amount to more than 02 to 03 per cent, as an 
outside limit. 

Regarding the methods of analysis, extraction of the wood 
by alcohol, and subsequent boiling of the dry alcoholic extract 
with water, concentrating, and precipitating with tannin, 
appears to give Ifehe best results, as far as a crystalline product 
is concerned. 

,In order to ascertain whether any of the Jaborandi alkaloids 
were present in the wood or not, we made the following 
experiments — An alcoholic extract of the wood was digested 
with water acidulated with one per cent hydrochloric acid* 
the solution filtered from insoluble resinous matter* _ and 
evaporated to a small bulk. When cold the deep yellow 
solution was precipitated with phosphomolybdic acid, filtered, 
and the precipitate washed with water containing a trace of 
hydrochloric acid. The precipitate was then treated with 

37 
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baryta water, the excess of barium removed by CO 2 , and the 
liquid with precipitate evaporated to dryness. The residue 
was then boiled with 96 per cent, alcohol. On evaporating off 
the alcohol a yellow non-crystallme varnish- like residue was 
left. This residue was bitter, partly soluble in water, and 
responded to the usual alkaloidal re-agents. The amount 
obtained did not exceed a tracb- 

The method of extraction above described was subsequently 
modified m the following manner : — 

An alcoholic extract obtained from 263 grams of the wood 
was digested at a gentle heat for some hours with water 
acidulated with 2 per cent of hydrochloric acid. The deep 
yellow solution was filtered, rendered alkaline with ammonia, 
and agitated with chloroform. Ike separated chloroform was 
then agitated with dilute hydrochloric acid, the acid liquid 
decanted, made alkaline with ammonia, and again agitated 
with chloroform ; and this operation was repeated a second 
time. Finally the chloroform wat. evaporated off, and left an 
amber-col oured non-crystallme, transpar ent varnish-like residue . 
In water this extract was only slightly soluble, but m water 
acidulated with a few drops of nitric acid, it was wholly 
soluble with the exception of a few flakes. On spontaneous 
evapoiation ol the nitric acid solution a yellowish non- crystalline 
residue was obtained, not easily soluble m cold 90 per cent, 
alcohol, slightly soluble m cold water, and not wholly soluble 
m warm water. An aqueous solution was of a deep yellow 
colour and possessed the following properties : Taste distinctly 
pungent, very slightly bitter and acrid. With alkaloidal 
group re-agents very marked precipitates were obtained'; with 
very dilute solution,,however, phosphomolybdie acid was one of 
the few re-agents which afforded a reaction Frbhde’s re-agent 
gave no colour reaction in the cold or on heatang. The 
physiological action of the principle was tried by the following 
experiments — A solution containing *0009 gram of the 
principle injected hypodermically below the skin of a frog 
produced no symptoms , a solution containing about "002 of a 
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gram hypodermically injected below the skin of a cat’s thigh 
yielded negative results, one of us swallowed a solution 
containing *00 3b of a gram without any symptoms whatever 
ensuing. A strong solution applied to a cat’s eye caused no 
contraction of the pupil. 

'Phe amount of this principle separated from the wood, 
though we had operated on a fairly large amount, was insuffi- 
cient for further experiments. Our experiments indicate 
however the presence of a distinctly alkaloids! principle in the 
wood, in addition to the principles already referred to. As far 
as onr experiments have gone there is no evidence to show 
that the alkaloidal principle is related to the Jaborandi alka- 
loids. We have also examined P. nepalenszs for these alkaloids 
With a negative result It however contains an alkaloid which 
does not appear to be identical with that found in P. •quasswtides. 

AILANTUS EXCELSA, Roxb. 

Fig. — -Hooch. Cor. PI., t. 23 ; Wight, III. I., t. 67. 

Hab. — Behar, W. Peninsula. The bark and leaves 

Vernacular. — Maharukh, Mahanimb, Arna (Hind.), Maha- 
rukh {Mar.), Peru-maram (Tami), Pedda-manu (Tel.), Dodda- 
man (Can.), Motho-araduso (Guz.). 

History, Uses, &C. — It appears probable that this is 
one of the trees to which Sanskrit writers have given the name 
of Mahammba. Its baric and leaves are in great repute as ia 
tome m Southern India, especially m debility after childbirth 
The juice of the leaves is usually administered m Lhir (a kind 
of nee milk), or the juice of the fresh bark is given with 
coeoanut milk and treacle, or with aromatics and honey ; it 
is said to stop after-pains. Amslie says that the bark has a 
pleasant and somewhat aromatic taste, and is prescribed by 
native practitioners m infusion m dyspeptic complaints to the 
extent of three ounces twice daily, but from his description of 
the bark, it appears probable that he refers to A. malabartca, 
which bears the sa e Tamil name, the baik of A. excels a being 
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intensely bitter like Quassia. Dr Wight mentions. that ill 
the Cireara th4 bark is regarded as a powerful febrifuge, and 
as a tonic m cases of debility 

Description. — Bark light coloured, very thick and granu- 
lar, externally hoary, rough from the presence of numerous 
longitudinal scabrous ridges ; internal surface yellowish white 
and finely fibrous , ; wiien soaKed in water it swells greatly, and 
becomes glutinous on the surface ; odour when moist acrid -and 
disagreeable , taste very bitter. The leaves are Abruptly 
pinnated, tomentose when yonng, afterwards glabrous, leaflets 
10 — 14 pair, 4 — 5 inches long, coarsely toothed at the base; 
taste bitter and somewhat aromatie 

Microscopic structure. — Sections for the miscvoscope show* 
that a great portion offche bark consists of .large stony cells 
collected together in groups. There also many conglomerate 
raphides. 

Chemical composition — Dr. N. Daji has separated , from the 
bark an acid principle which he has named aAlantic acid . It 
is i oddish-brown, very bitter, and forms a deliquescent mass 
of waxy consistence, very easily soluble in water, less so m 
alcohol and ether, and insoluble m chloroform and benzol. 

( Fharm Jn. (3) I, 154.) 

AIDANTUS MALABARICA, VC, 

Fig. — JRheeile Ilort. Mai. Vi., t. 1 5. 

Hab. — Western Peninsula, Ceylon. 

Vernacular. — God ( Mar ), Peru-maram {Tam.), Pedda-manu 
(Tel.), Ilom-mara {Can). 

History, Uses, &C. — This tree grows alopg the edge 
of the Ghauts on the W estern Coast. It is the Pongelion of 
Rheede, who gives Sarala* as the Brahmuuc name. The 
resin is known as Baga-dhup in Cartara, and m Travancore as 

* is tlie Sanskrit name for Finns longifotia The resin of A 

malbbartca appears, to be regarded as a substitute for Pine resin m Southern 
India 



8IMA.lt T7BE2B. 


293 


Matti-pal The bark lias a pleasant, astringent and slightly 
bitter taste, is given m oases of dyspepsia and dysentery, and 
is also considered a valuable tonic and febnfhge. Reduced to 
ppwder, mixed with milk and strained, the resin is given in 
small doses in dysentery and also in bronchitis, and is reputed 
to be an excellent remedy, chiefly, owing to its balsamic pro- 
perties. The fruit, triturated with mango, and mixed with 
nee, is reckoned useful in cases of ophthalmia, and the juice of 
the fresh bark m 3, oz doses with an equaL quantity of curds 
is said to be a, valuable remedy in dysentery. 

Description. — The ream attached to the bark which wm 
collected for us m Canara wa« very nearly the colour of hock- 
bottle glass ; it was hard, brittle and translucent, and mixed 
with portions of the corky outer bark of tbe tree ; alcohol readily 
dissolved it, and on evaporation left it as a very viscous, 
transparent, light-brown semi-liquid, which did not solidify 
after many days - ' expo&ure to a steam heat ; when burnt it gives 
out a fragrance; tbe perfume is. however, inferior to that of’ 
many other resins employed as incense. The fruit is purplish- 
brown, of the size of a large nutmeg, slightly 3-angled at the 
base, mucronate at tbe apex, it consists of a very thick woody 
mib, surrounded by an oily shrivelled pulp ; within are three 
cells, each of which contains a sweet-tasted oily flat seed. 

Commerce . — The resin as met with m commerce is dark brown 
or grey m colour, plastic and opaque. It appears to have been 
obtained by tapping tbe trees, and is usually very impure. 
Value, Us, 24 per cwfc. 

sAIwtadera indica, Garin. 

Eig. — Garin. Fruct. II., t. 156 j Wight, III., 1. 68 ; 
Xtheede, Sort, Mai. vi t K 18. 

dab. — Western Peninsula, Qeylon. The bark. 

Vernacular — Niepa (Tam,), Karinghota (Malabo,? ), Saina- 
dara (Ging.). 
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Description, Uses, &C. — A- tree 30 to 35 feet high, the 
Karm Njoti rtf Rheede, who gives Lokhandi as the ^rahxmmc 
name. It has "large, alternate, oblong leaves, and long 
axillary or terminal pednaeles, divided at the top into a small 
umbel, which becomes pendulous m fruit, the latter is oval, 1 J 
by 1 inch, and is a dry, Compressed, one-seeded drupe, with a 
narrow unilateral wing j its surface is coriaceous, smooth, or 
slightly retiqnlated, and of a brown colour. The seed is 
brown and curved. The bark (Niepa bark) and tbe seeds are 
very bitter $ the former is used as a febrifuge on the Malabar 
Coast. The wood is bitter, of a pale yellow colour like 
quassia wood, and is prescribed with myrobalans in fever. 
Sandals made from tbe wood are supposed to keep off malaria 
and other diseases, probably from the fact of their protecting 
the feet and keeping them dry. The natives also extract an oil 
from the kernels, which is said to be a good application m 
rheumatism. The bruised leaves are externally applied m 
erysipelas, and the seeds are worn lound the neck as a 
preventive of asthma and chest affections. ( Rheede .) This 
drug may well be used as a substitute for quassia. 

The bark from the smaller branches occurs m quills from 
half an inch to one inch in diameter, its, external surface is 
minutely fissured m every direction, of a dark brown colour } 
with light coloured patches here and there caused by 
exfoliation of the suber. Beneath the sober, which can be 
easily separated, the bark is yellowisb-wbite, and this colour 
oxtends through its substance to tbe inner surface. The bark 
has a short fibrous fracture and bitter 1 taste like quassia. A 
transverse section magnified presents no peculiarity worthy of 
remark. 

Chemical composition . — De Vnj (1872) expressed frCm the 
peecla S3 per cent, of a light-yellow bitter oil, which contains, 
according to Oudemans, 84 per cent, of olein and 16 per cent, 
of palmitm and stearin. The bitter principle, samaderin, was 
yellowish, and soluble m water and alcohol and, amorphous j 
Tonningen (1858) had obtained it from the peed and bark in 
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white scales,, winch became yellow with nitric op by dpoehlori c 
acid, and violet red with sulphuric acid Fluekiger calls it 
.qiiasbiin (See Year-Book Pharm 1886, p. 196,) 


BURSERACEiE 

BOSWELLIA. 

Several species inhabiting Eastern Africa, near Cape Guarda- 
fai, Socotra and the Southern Coast of Arabia-. 

Rig. — Bentl. and Trim., t. 58. Frankincense trees (Eng. ), 
Arbres d’encens (Fr.). 

H ab. — -Arabia, Socotra, Africa. The gum resin. Oli- 
banum.v 

Vernacular . — ‘■Olibanum, Kundur, LuMn (Arab., Hind ), 
Visesh, Esesh (Bomb.), Parangi-shambirani (Tam., Tel.) 

History, Uses, &C.-. — For an account of the different 
species, Birdwood on the Genus Boswellia, with descriptions 
and figures of three new species [Binn. Trans, xxvii. (1871), 
11 i,J and Balfour {Trans. Roy. Soc. Edm. Vol. xxxi.,) 
may be consulted ; also the PharmacogrdpTiia , but the 
exact number of species cannot be determined until moro 
perfect materials shall have been obtained. An interesting 
summary of the history of Ohbanum m Europe will be found 
m the Pharmacographia. It is the 6vos, XipdvwrSs and 6Xtf3avos 
ot the Greeks and the Tus or Thus of the Romans.* The 
ohbanum trade between Arabia and India probably dates from 
pre-historic times. In the Book of Genesis (B. C. 1700), Arab 
merchants are mentioned as blunging spices, resin and ■ staeto 
upon their camels from Gilead to Egypt , as no spices are pro- 
duced in Arabia these must have come from India across the 

* Confer Thedph. Hist Plant iv., 6 ix 1, 2, 4. Dios i , 72 Plin 12 
30, 31, 32 Lucr 3 328 From Pliny’s account it appears that there 
was no female frinkmeeuse m his time 
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Persian Gulf. Alexander, B. C. 325/ found a vessel loaded with, 
frankincense at the mouth of the Indus, and trading companies 
are mentioned m Ta-jnavalkya's Code, B. C. 300 The chief 
centres of .trade on the Western Coast wetfe Sopara, Sanjan,' 
Chaul (Perimula), and Thana, where markets appear to have 
been held during' the fair season for the sale of Indian and 
Chinese merchandise ar> exchange for that of the West. Trade 
suffered froin the opposition of the Persians and Brahmins in 
the 6th century B. C v but recovered in the 2nd century B. C., 
•when its course was- still from Egypt to Berenike and Aden, 
round the Arabian Coast to' Kurrachi, and via Broach to the 
Thana ports On the Roman conquest of Egypt, B. C. 3Q, 
trade greatly increased by the same route, until m A. D« 47 
Hippalus discovered the monsoons and the possibility of cross- 
ing direct to the Indian Coast. In Pliny's time the principal 
exports from India were sesamum, oil, sugar, spices, rice, nard, 
costas, pepper, lac and indigo, and the imports frankincense, 
gum, storax, and 1 Yavan girls. (SaTcuntala.) In A. IX 525, 
cloves and aloe and) Sandalwood came from Ceylon, which had 
then become the chief centre of trade in the East The trade 
between India and Egypt began to fall off about the olose of the 
3rd century, and by the 6th century it had almost entirely been 
transferred to the East African ports. Thana and its ports were 
still important marts from the 9 th to the 1 3th century, as we learn 
from the accounts of El Birum, Ibn Haukal and other Arabian 
travellers. {Bombay Gazetteer) Sans xrit writers speak of olibanum 
as Kunduru, and describe its use as au incense and as a local 
application to indolent swellings to promote suppuration. Thp 
Mahometan writers describe several kinds of Olibauuui-— •!,»£, 
deep yellow tears, called Kundur Zakar, or Male Frankincense’; 
2nd, pale tears, called Kundur TTnsa, or Female Frankmconse , 
3rd, Kundur Madahraj, artificial tear’s, made by shaking the 
moist exudation in a basket ; 4th, Kishar Kundur or Kashfa, 
the bark or scurf of the tree coated with the exudation ( Dhup 
of Bombay market) ; 5/th, Dukak Kundur, or dust of Olibanum. 
The first kind is niost . esteemed. Mir Mohammad Hnaam 
says that Fraukmcense should, burn readily, showing that 



B URSMRA CjEJE. 


297 


it is not mixed with, gum Arabic ; should not emit much 
smoke, showing its freedom from Juniper resm Moreover, 
he remarks that a kind of Frankincense is said to be produced 
in India which has a reddish tmge (probably an allusion to 
the gum resm of Boswellia serrata). 

Ohbanum is considered by the Mahometans to be hot and 
dry, and. to have deasicative, astringent and detergent properties. 
It is used internally and externally m muph the same way as 
we use the products of the Pines and Firs. In 1868, Ohbanum 
was made official mthe Pharmacopoeia of India, where it is recom- 
mended m ciirOmc pulmonary affections, such as bronchorrhcea 
and chronic laryngitis, employed both internally and m the 
form of fumigation. In the same work an omcmenti has been 
introduced which is said to be a good stimulant application 
to carbuncles, ulcerations, boils, &c. A good imitation of 
commercial Burgundy Pitch may be made by incorporating 
melted olibanUm with water m a steam bath , a sufficiently 
good quality for this purpose can be purchased for Rs. 22 
per cwt. Allcock’s porous Dlaisters are said to be made of .t. 

Bombay is the centre of the Olibanum trade. The houses 
which deal in gums have agents in Arabia and Africa, who buy 
it up and forward it m a mixed condition. It passes through 
the Custom House as Bsesh (a corruption of ftifa), and is next 
sorted into four or five different quahties. The first, consist- 
ing of all the large clean tears, is destined for the European 
market. The intermediate quahties and the last, which is 
only the dust and refuse, supply the Indian and China require- 
ments. The Kishar Kundur or Kashfa of the Arabs forms 
a distinct article of commerce unaei the Indian name of JDhup. 
The method of collecting olibanum m Africa has been 
described by Cruttenden. {Trans. Bomb GvograpK. Soe. V IT., 
1846, 121.) 'Carter urme same publication has described the, 
collection, of the drug, w Southern' Arabia. 'In both localities 
a simple incision in the tumid bark is made, and the product 
collected as soon as it becomes sufficiently bard. The collec- 
tion is earned on from March to September in Africa, anci / 
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from May to December in Arabia- Balfour found several 
species Of Boswell ia growing on Socotra. Of these* B A?neero 
yields an olibanum which on examination by Prof. Dobbie 
and Dk Henderson was found to have the same composition as 
Arabian olibanum The stalactitic form of olibanum* called 
jbab&n Meyeti, produced by B. Frereana, Birdw , is octaaionally 
met with m the Bombay market under the name of Pandhri 
JBsesh or Pandhri Lub&n ; it differs from ordinary olibanum 
inasmuch as it contains no gum soluble in water. 

jSi rumination of some livxng cuttings of branches of 
Boswellia Bhau-Dajtana, Birdwood , received from th ef 
Vxctoria Gardens, Bombay, by Mr. J. G. PrebbLe . — On wound- 
ing the bark a milky fluid immediately exudes. This is faintly 
acid to litmus paper, and of an agreeable lemon odour and 
slig htly bitter taste Examination under the microscope 
shows the milky fluid to be a very fine emulsion of oil ; by rub- 
bing it between the cover glass and the slide, the globules 
of oil may be made to unite in larger drops. Two or three 
starch granules may be detected in a ..hde by the aid of the 
polanscope, but these are probably derived from the neigh- 
bouring starch cells and not from the secretory reservoirs. 
The emulsion is not coloured blue by iodine nor darkened 
by iron salts. A transverse section Bhows an onter layer of 
cork composed of tlnn-walled, compressed tangentially 
elongated cells of a yellow colour It is this layer which is 
thrown off in thm dry. waxy -looking papery sheets, and 
hanging loosely about the stem is continually renewed from 
beneath. Next to the cork is a layer of parenchymatous cells 
mostly filled with a reddish brown colouring matter associated 
with fcanmn. This colouring matter is very little affected by 
the usual solvents. It is darkened in colour but not removed 
by solution of potash, bat is readily soluble m acetic acid.* 

* Professor J. £, de Lanessan found m the bark of the allied species Boswel- 
ha papyrifera “ une matiere colorante rouge&tte insoluble dans l'ammonia- 
que froidet bouillant, dans une solution boulllante faible d’acidesulpburique, 
dans Falcool et Father bouillants, legerement soluble dans Facade acetaque 
boinllant ,’' — (Htstotre des Droyues, tome 1 — 268 1 
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Cells containing plenorhombic crystals of calcrom oxalate are 
very numerous next tbe corky layer. Farther within the bark 
are cells containing small oval or oblong starch grains giving 
a well defined orosg with polarized light. The undulating 
medullary rays, composed of 2 or 3 rows of radially elongated 
cel! c divide the liber into narrow wedges. The large, oval, 
intercellular secretory reservoirs which contain the milky fluid 
are mainly distributed in this layer in three or four interrupted 
and not very regular tangential rows. The lumen has an 
average measurement of 100 mkm., and is surrounded by two 
or three rows of secreting ceils. A fe;w secreting reservoirs 
occur m the outer hark, bat they are not met with in the 
wood nor m the medulla. 

Interspersed through the bark and sometimes forming an 
interrupted ring m the outer bark, are groups of refractive 
bast fibres. The wood is composed of narrow wedges of 
woody parenchyma containing numerous vessels. The medulla 
contains like the bark a reddish brown colouring matter 
blackened by iron salts. In longitudinal section the secretory 
reset v ms anastomose m a peculiar manner like the links m a 
chain, and the bast fibres frequently bifurcate. The medul- 
lary rays ar rt composed of two or three rows of cells from six 
to twenty deep and not arranged in parallel rows 

According to the account of the Swiss traveller, G. A. 
Haggenmacfaer,* the bark is used by the Somalis for tannmg 
Assayed for tannin by Lowenthal’s permanganate and gelatine 
process, and observing the details recommended by H R. 
Proctor , 4* 7 c. c. permanganate solution, 1 gramme per htre, 
was consumed by 20 c. c. of a decoction representing *2 
gramme of dry bark. Expressed m terms of oak bark using 
Oser s equivalent, these results give 4 7 per cent tannin 
extracted by boiling water. 

Description. — Olibanum as found m commerce varies 
considerably in quality and appearance. It may be described 
as a dry gum-resin, consisting of detached tears up to an inch m 
* Quoted by Pluck tger, Pharm Joum [3] vui 807 
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length, of globular, peair-shaped, davate, hr stalactitic form, 
mixed with, more or less irregular lumps of the same size. 
Some of the longer' tears are> slightly agglutinated, but most 
are distinct, The predominant forms are rounded — ^angular 
fragments being less frequent, though the tears are not seldom 
fissured. Small pieces ot * the translucent brown papery bark 
are often found adhering to the flat pieces. The colour of the 
drug is pale yellowish or brownish, but the finer qualities 
teonsist of tears which are ^ nearly colourless or hare a greenish 
hue. The smallest grams only are transparent, the rest are 
translucent and somewhat milky, • and not transparent even 
after the removal, of the white dust with which they are always 
covered, but if heated to about 94° 0., they become almost 
transparent. Wheii broken they exhibit a rather dull and waxy 
surface. Examined under the polarizing microscope, no trace 
of. crystallization is observable. Olibanum softens in the 
mouth; its taste is terebintbmous and slightly bitter, but /by 
no means disagreeable. Its odour is pleasantly aromatic, but 
is only fully developed when the* gum resin is exposed to mi 
elevated temperature. A t 100° C. the latter softens without 
actually fusing, and if the heat be further raised decomposition 
begins (P harmacographia ) 

Chemical composition — Fluckiger and Uanbury observe that 
cold wnter quickly changes olibanum into a soft whitish pulp, 
which When rubbed down m a mortar forms an emulsion. 
Immersed in spirit of wine, a tear of olibanum is not altered 
much in form, but it becomes of an almost pure opaque white. 
Xn the first , case the water dissolves the 1 gum, while m the ' 
second the alcohol removes the resin. ' They find that pure 
olibanum treated 1 with spirit of wme leaves 27 — 35 per cent, of 
gum, the solution, of WhiCh is precipitated by perchloride of iron 
as well as by silicate of sodium, hut not by neutral acetate of 
lead It is consequently a gum of the same classas gum -Arabic,, 
if not identical with it. Its solution contains the same amoudt 
of line as gufn Arabic Affords. The resin of olibanum has 
been examined by Hlasiwetz (1867), according to whom it 
is a uniform substance having the composition C 20 H 50 O 5 
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Eluekiger and Hanbury find that it iS not soluble m alkalis, 
nor have they succeeded in converting it into a crystalline body 
by the action of dilute* alcohol. It is not uniformly distributed 
throughout the tears ; if they are broken after haying been 
acted upon by dilute alcohol, it now and then, happens, that a 
clear stratification is perceptihle, showing a concentric arrange- 
ment. Ohbanum contains from 5 — 7 per cent, of essential oil. 
According to Stenhouse it has a sp. gr. of 0*866, a boiling 
point, of I7y*4 C., and an odour resembling that of turpentine 
but more agreeable. Kurbatow separated this oil into two 
portions, one of which has the formula G l ° H 26 , boils at 158 P 
0., and combines with HC1 to form artificial Q^mphar; the 
other contains oxygen 

' Luban Meyeti, which is is considered by Eluckiger and Han-> 
bury as the Oriental or African Blemi of the olfler waters, 
and also one of the lesms anciently designated Animi, has an 
agreeable odour of lemon and turpentine, and a mfid ter;ebin- 
thmate taste Treated with spirit of wine, *838 of it is dis- 
solved ; the undissolved portion is not crystalline. Distilled 
with water it yields about 3 per cent of a fragrant volatile oil 
having the odour of elemi, and a sp. gr. of '856 sfe 16° Q* The 
oil examined m a column 50 millim. long, deviates the ray 2° 5 
to the left. It consists of a dextrpgyre hydrocarbon, C l0 H 16 , 
mixed with an oxygenated oil, which is evidently leyogyre, 
and exists in proportion more than sufficient to overcome the 
weak dextrogyre power of the hydrocarbon. No gum is 
present m this exudation (Pharmacogravhia ) 

Commerce. — Ohbanum is shipped from Makulla, Aden, and 
other neighbouring ports to Bombay; as already mentioned, it 
is there sorted for the different markets. The trade is m the 
hands of Khojas and Bamas. The price vanes from Rs. 4 per 
cwt. for the dust to Rs 20 per cwt. for the finest tears. Bom- 
bay exports from 25,000 to 30,000 cwts. annually. Nearly 
four-fifths of tbis quantity go to Europe, and the rest to 
China. 
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BOSWELLIA SERRATA, Roxb 

F %'Yb' As'iat. J&08+ JEj£* j 379^ tS* S^I&i trsB^ 

Hab . — W. Bjjnnalaya, Central India. The gum-resin. 

— {Tne gum-resin)- Salai, Giigal (Hmd.), Gugar 
' InjSouthern India it bears the same names as olibanum. 

History, Uses, See , — The history of this drug is in- 
volved in much obscurity, owing to it shaving been confounded 
by both native and European writers with true Frankincense 
and Bdellium. Sanskrit writers may possibly sometimes allude 
to it when they speak of Kunduru, but as this word is 
evidently the same as the Arabic Kundar, it is much more 
likely that they allude to the true Frankincense imported from 
Africa and Arabia, and which we know to have been 
intiro duped into .India at a very remote period. Mahometan 
writers have probably included the produce of B. serrate 
among the different kinds of Mukul for which they give as the 
Indian synonym Guggul It seems . probable that the true 
Sanskrit name far B. serrata is Sallaki, from which the Hindi 
word Salai has been derived. The exudation from the tree is 
•called Sallakv-drava or Sihla, and Guggulu Amslie notices 
JB. glabra as producing Giiggul, and B. serrata the olibanum 
■of commerce, but calls the latter Salat, and quotes Dr. F. 
Hamilton’s MS. account of Shahabad, where the tree is said 
to be very common and to yield a resin called Sale-gond or 
Sale-lassa , which is not used. Dr Hamilton describes it as of 
the consistence of turpentine when it flows from the tree ; in 
this state > it is palled at Chandalghar Gandah-biroza, and m the 
dry state Sukha-biroza. ( Mat Ind. 1, 226 ) Other European 
authors make the same mistake with regard to the source 
of commercial olibanum. B glabia is now considered to 
be only a variety of B serrata B. serrata is one of the com- 
monest trees in some parts of Khandesh, Loonawara, and 
■other neighbouring territories ; the gum-resin is obtained 
by incising the bark Dr. Hooker, when ascending from 
Belcuppee in Behar to the height of 1,360 feet, came upon a 
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small forest of these trees, which he likens to the mountain ash. 
Dr- Irvine remarks that the tree is very plentiful in the 
Ajmeer hills, where the gnm-resm iS called Ganda-biroza, and 
is similar m appearance to'' Venice turpentine. Dr. O’Shaagh- 
nessy obtained fine specimens from the Shahabad country. 
The collection of Guggul is a source of revenue to the Bhils, 
and a stake cut from the tree is set in the ground when a 
marriage takes place among them. Sanskrit writers describe 
Guggulu as moist, viscid, fragrant, and 1 of a golden colour- 
when freshly exuded — a description which is not applicable to 
the exudation of the Balsamodendrons, bub is exactly so to the 
exudation of B. serrata. It is said to be demulcent, aperient, 
alterative, and a purifier of the blood. The Yogaraja guggula 
is a well known alterative compound; it contains Guggal 25 
parts, Triphala 15 parts, gmger, long pepper, chavak, pipalimul, 
chitrak, hmg, ajmod, siras, ]ira, shalrjira, renuka, mdrajao, 
paharmul, baberang, kutki, atis, bhanngi, vekhand, of each, 
one part, morvel two parts. The Whole is made into a pill mass, 
the dose of which is from 3 to 5 grains, to be takdn with a 
decoction of Bjphaerantbus- indicus Tt is nsed in rheumatism, 
nervous diseases, scrofulous affections, urinary disorders and 
skin diseases, and is generally combined with aromatics. 

Description. — The fresh exudation has the colour and 
consistence of Canada Balsam , it hardens very slowly, retaining 
its golden colour and transparency. The odour is that of 
ohbanum, but fainter and more rer eb inthmate ; cold water 
converts it into a soft wlxtish pulp, which, when nibbed m a 
mortar, forms an emulsion. Spirit also makes it white and 
opaque by dissolving the resin. In short, it has the characters 
of olibanum, but does not harden like that article. It burns 
readily, and diffuses an agreeable odour. 

Commerce . — Guggal is not exported from India, but is con- 
sumed m Central and Northern India as an incense and 
medicine. 

A large quantity is collected in the Saipoora forests, where 
it is sold on the spot at 12 lbs. for a rupee. 
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balsamodendron, sp: V ar. 

Fig . — Bentl and Trim.\ t. 60. 

Hab. — Africa, Socotra, Arabia. Myrrh. 

V&maeulor. — Bol ( Mind , Beng., Gi\z.), V ellaip-polam -( Tam >, 
B£kmtra-polam (Tel ), Bola {Gan.), B^lata-bola {Mar.). 

History, Uses, &C. — J^lyrrh was known to the ancient 
Egyptians, Professor Dumichen h as discovered an ‘inscription 
at Deir el Bahari which records an' expedition to the balsam 
land of Punt (the modern Somali country), undertaken by 
Hatasu, a queen of the XVlIIth dynasty, who lived about 
1700 years B. C. Through this expedition, we learn from the 
inscriptions, thirty-one verdant myrrh trees ” were intro- 
duced into Egypt, besides a large quantity of myrrh. In a 
drawing on the walls of Hatasu's temple at Deir el Bahan there 
is a reprsentation of myrrh trees planted in wooden tubs and 
heaps of myrrh, which are recorded as having been “ brought 
over the ocean to Egypt/’ The inscriptions which refer to 
these trees give very exactly the place from whence they came- 
They Were, we are fold, “ brought over the sea m ships from 
the incense mountains of the Somali country/'' These moun- 
tains, we are further told, formed the “ best district of the 
incense -land/’ In another drawing on the Deir el Bahari 
monument, may be seen a figure of one of these trees It 
represents a medium size tree with somewhat thick trunk and 
spreading branches. The leaves’ are oval, and appear to 
terminate in an acute point. There is also shown, exuding 
from the stem in the form pi tea,rs, a gum-ream, w Inch m the 
original is coloured red. Myrrh was also Imported into Egypt 
from Socotra. An inscription on the walls of Thothmes III ’s 
temple at Karnak, erected about 1600 B. (X, records an 
expedition -undertaken by that king to this island, for the pur- 
pose, it is related, of introducing all the beautiful plants' of 
that country .’ f Many of the plants are figured on the walls 
of the Karnak temple, and among them is undoubtedly one 
which represents the myrrh tree. Myrrh Was also imported 
from Arabia, as is shown from a sentence m the Papyrus 
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Harris written in the time of Rameses tlie III., about 1250 
B C , and several inscriptions of a later date. {Newberry in 
Pharm. Journ*, Nov*. 17, 1888*) Myrrh is not much, used by 
tbe Hindus. It is called Vola in Sanskrit, a word winch, 
appears to be the same as the Greek and the English Bole, 

signifying a lump of earth or clay. It is described as useful m 
fever, epilepsy, and uterine affections, and is given to women 
for eleven days after confinement mixed with molasses to 
purify the womb. The similarity of its properties to those of 
Bdellipm, which is an article of importance in Hindu medi- 
cine, probably accounts for its not having greatly attracted 
the attention of the Hindus upon its introduction into 
India from the West. The Greeks and Romans used it 
jO flavour their wine , they also anointed their hair with 
a perfumed unguent made from it: ct lautissima apud pnscos 
vina ©rant, myrrhae odor© condita.” Plin . 14, 15; ^ crmes 
myrrha madidi/ 5 Ovid . M . 10, 298, et seq. It is the crfxvpva 
of Dioscondes, I., 69. According to a Greek myth, Myrrha, 
ashamed of her incest with her father Cmyrus, begged the 
gods to change her into some object neither dead or alive : 
she became the Myrrh tree. With the Mahometans Myrrh 
is an important article of the Materia Mediea. They describe 
the tree which produces it as tall and handsome, with knotted 
branches, a native of Socotra and neighbouring countries, and 
say that spears are made of the branches, which are solid and 
free from pith that the juice when it first exudes is white 
and milky, and that the best Myrrh is obtained by making 
incisions m the tree What exudes of itself is called Batarehu* 
After the trees have been wounded, mats and vessels arc 
placed to catch the juice. Balfour found several spec’ is of 
Balsamodeudron growing in Socotra, one of which was a tree 
30 feet high and very flagrant, but he did not obtam any if 
the gum-resin* This plant is named by him B* socotrauuw „ 
and has points of resemblance with B . Myrrha , Nees, a myrrh- 
bearing tree of Somali land. According to Mir Mohammad 
Husain the best Myrrh should be of a reddish yellow colour, 
and the surface covered with a pale dust. When broken it 

* 

39 
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should show white marks like those at the root of the finger 
nail. The same authority says that Myrrh is hot and dry , 
detergent, siccative, astringent and aperient, a disperser of 
cold tumours, and one of the most important of medicines, as 
it preserves the humours from corruption. It is much used 
externally as a stimulant and disinfectant application to ulcers, 
sores, &c Dissolved in women’s or asses’ milk it is drop- 
ped into the eye m purulent ophthalmia As an internal 
remedy it is given m coughs, in atonic dyspepsia, diarrhoea, 
amenorrhcea, worms, &c. It is also thought to keep away 
fever, and prevent the hair falling off Administered by 
means of fumigation it is said to have the same effect as when 
taken in the ordinary way. The leaves, fruit, and wood are 
said to partake of the same properties as the gum-resin. The 
history of the use of Myrrh m Europe goes back to a very 
early date A good summary will be found in the Pharma- 
coyraphia Bombay is the centre of the Myrrh trade The 
merchants who deal in the gums which come from the 
north-east of Africa and Southern Arabia, have their chief 
houses here, and employ partners or agents at Aden and 
Mukalla, the Aden agents also attend the great annual fair at 
Berbera on the opposite coast, and exchange English and 
Indian goods for Myrrh, Bdellium and other African produce. 
The bags or bales which contain the Myrrh, when opened m 
Bombay, are found to be made up of — 1 a large proportion 
of roundish masses of fine Myrrh, 2nd, a considerable propor- 
tion of small semi transparent pieces of Myrrh of irregular 
shape , 3rd, numerous pieces of dark-coloured Myrrh, mixed 
with baik and other refuse, 4th, a small proportion of an 
opaque gum-resin (Bdellium opaque of Guibourt), occasionally 
pieces of resm (jumper 9 ) are also met with. In Bombay the 
contents of the package are sorted , the best Myrrh goes to 
Europe , the darker pieces form a second quality, and the refuse 
is exported to China, where it is said to be used as an incense. 
True Myrrh is known in the Bombay market as Kararn or 
Bandar Karam.* From Makalla and Aden another kind of 
Myrtli is received, Arabian Myrrli The trade name of this 
* A sea j>oii on the At i lean coast nearly opposite Aden. 
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drag* in Bombay is Meetiya; it is mostly sold in India as true 
Myrrh, for which it might easily be mistaken by any one not 
specially acquainted with drugs* The dealers here say that 
no true Myrrh 3 a ever received from Arabia* A kind of myrrh 
resembling Meetiya is sometimes sold in Bombay as Chenai- 
bol or “ Chinese myrrh/* and it is curious that Ibn Batuta 
{1340) amongst the articles of trade at Thalia, mentions musk 
and myrrh from China. Persian Myrrh has only recently made 
its appearance in the market; ltf occurs m very large masses 
of a rich reddish brown colour and considerable translucency ; 
very oily ; in taste and odour it resembles African Myrrh 
very closely. Pieces of papery bark are found adhering to it 
It comes principally from Mekran, and is probably the Myrrh 
mentioned by Arrian as having been found by Alexander's 
army in the country of the raSpaxrot It readily forms an emul- 
sion with water, and appears to have all the properties of 
commercial Myrrh.* The botany of the Myrrh trees is still 
encompassed with unceitamty, which cannot be removed until 
the very localities m which the drug is collected shall have been 
explored by a competent observer At present all we can say 
is that it is probable that Ehrenberg's or Carter's Balsamo- 
dendron produces the Arabian Myrrh, and that a much larger 
species, probably B Myrrha , N$es , growing m north-eastern 
Africa, produces the true Myrrh of commerce It seems 
probable also that Balfour's B socotranum is a myrrh tree. 
Of the source of the Persian Myrrh we know nothing as yet* 

Description. — Myrrh consists of irregular roundish 
masses varying m size from small grains up to pieces as large as 
an egg, and occasionally much larger. They are of an opaque 
reddish brown, with dusty dull surface. When broken they 
exhibit a rough or waxy fracture, having^ a moist and unctuous 
appearance, especially when pressed,' and a rich brown hue. 
The fractured translucent surface often displays characteristic' 
whitish marks which the ancients compared to the light marks 
at the base of the finger nails. Myrrh has a peculiar and 

* In 1882 the imports of Persian Mjirh rose to 1,000 cuts 
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agreeable fragrance, with an aromatic bitter and acrid taste 
Water disintegrates it, forming a light brown, emulsion which, 
viewed under the microscope, appears made up of colourless 
drops, among which, are granules of yellow resin Alcohol 
dissolves the resin of Myrrh, leaving angular non-cry stallme 
particles of gum and fragments of bark. (Pharmacogi aphta ) 

Chemical composition . — Fluckiger and Hanbury say — “The 
gum which is dissolved when Myrrh is treated with water 
amounts to between 40 to 50 per cent- It is partially precipi- 
table by neutral acetate of lead, showing that it differs from gum 
Arabic; but a portion (about one -fourth) agrees with the latter 
in respect to its action oh acetate of lead. The resin dissolves 
completely m chloroform or alcohol, and the colour of the latter 
solution is but slightly darkened by percbloride of iron * It 
is but partially soluble in alkalis or in bisulphide of caibon. 
Bruckner (1867) found this portion to yield 75 6 per cent, of 
caibon and 9 5 of hydrogen The resin which .the bisulphide 
refuses to dissolve is freely soluble m etber. It contains only 
57’4 per cent, of carbon. The resin of Myrrh to which when 
moistened with alcohol a small quantity of hydrochloric acid is 
added, assumes a violet hue, but far less brilliant than that dis- 
played by resin of Galbanum when treated m a similar maimer. 
Myrrb yields on distillation a volatile oil, which in operating 
on 25 lbs. of the drug, we obtained to the extent of ^ per 
cent.-j- It is a yellowish, rather viscid liquid, neutral to 
litmus, having a powerful odour of Myrrh and sp gr. 0 988 at 
13° C. In a column 50 mm long, it deviates a ray of light 
80 1° to the left. By submitting it to distillation, we obtained 
before the oil boaled, a few drops of strongly acid liquid having 
the smell of formic acid. Neutralized with ammonia, this 
liquid produced m solution of mercurous nitrate a whitish 
precipitate, which speedily darkened, thus indicating formic 
acid, which is developed in the oil Old Myrrh is m fact said 

* The proportion of resin m Myrrh is variable, Fluckiger has found the 
finest samples to yield as much as 27 per cent. 

t Distilled on a large scale, good Myrrh yields as much as 4 4 per cent 
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to yield an acid distillate. The oil begins to boil at abont 
266° 0 , and chiefly distils over between 270° and 290°. 

“On combustion m the usual way it afforded carbon 84*70, 
hydrogen 9*98. Having been again rectified in a current of 
dry carbonic acid, it had a bbilmg point of 262 to 263° C , and 
now afforded carbon 84*70, hydrogen 10*26 1 which would 
nearly answer to the formula C 88 H sar O. The results of 
Ruickhold's Analysis (1845) of essential oil of Myrrh assign it 
‘ the formula O 10 H 1 * O, which is the same as that of carvol and 
thymol, and widely different from that indicated by our 
experiments. The oil which we rectified displays a faintly 
greenish hue ; it is miscible in every proportion with bisulphide 
of carbon, the solution exhibiting air first no peculiar colour- 
ation when a drop of nitric or sulphuric acid is added Yet 
the mixture to which nitmc acid (1 *26) has been added, 
assumes after an hour or two a fine violet hue, which is very 
persistent, enduring even if the 1 liquid is allowed to dry up m 
a large capsule. If to the crude oil dissolved m bisulphide of 
carbon bromine be added, a violet hue is produced, and if the 
solution is allowed to evaporate, and the residue diluted with 
spirit of wine, it assumes a fine blue, which disappears on 
addition of an alkali. The oil is not altered by boiling with 
alcoholic potash, nor does it combine with alkaline bisulphites. 

''The bitter principle of Myrrh is contained m the ream as 
extracted by alcohol. By exhausting the resin with warm 
watter an acid brown solution is obtained, from which a dark, 
viscid, neutral mass separates if the liquid is concentrated j it 
is contaminated with a large amount of inorganic matter, from 
which it may be purified by means of ether. Yet the latter 
affords also but an amorphous, somewhat brittle brown 
substance, softening at 80° — 90° C. This bitter principle is 
but sparingly soluble in water, and the yellowish solution is 
intensely bitter. The bitter principle of Myrrh appears to be 
a glncoside/* 

Commerce . — The sources of supply have been already noticed. 
Value, Bander Karam, Rs. 34 per mannd of 37£ lbs. ; Meetiya, 
Rs. 16 to 25 per maund ; refuse, Rs. 8 per maund. 
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Other allied Gum Resins — From Barbara also comes j Bdellium 
( Van* Mhaisabol, or By<sabol*). In the bales of this drug two 
distinct kinds are met with, viz., ordinary Bdellium, which to 
a certain extent lesembles Myrrh, but is of a darker colour, 
less oily, and has a peculiar odour destitute of the aroma of 
Myrrh, and a perfumed kind called by the Arabs HtabaTc-IIadee^ 
which occurs m irregular-shaped pieees more or less flat, some 
of them hairing earth and fragments of bark adhering; it is of 
a dark reddish brown colour, but opaque yellowish white 
streaks run through the semi-transparent reddish mass. The 
odour is more powerful and more perfumed than that of 
common Bdellium, the taste perfumed, aromatic, and feebly 
bifctei, whereas common Bdellium is strongly bitter and has 
hardly any aroma Indian Bdelfoum. (Mhaisaqugqal ) , the pro- 
duce of B Mukul, somewhat resembles the African drug in 
general appearance, the pieces often having portions of papery 
bark attached to them, but the colour is lighter, often greenish ; 
the odour and taste are somewhat different, and a certain pro- 
portion of it is in distinct vermiform pieces as thick as the 
little finger. Its value is one-third less than that of African 
Bdellium. Opaque Bdellium is found in small quantities in the 
packages of Myrrh and other gums which come from jLfrica,. 
It is known m Bombay as Meenaharma, and is of a yellowish 
white colour, and quite opaque like ammoaiacum it has 
hardly any odour, but a very bitter taste. The native practi- 
tioners use it to facilitate the extraction of Guinea-worms , it 
would appear to poison the animal, as it makes it loosen its 
hold upon the tissues. Indiu Bdellium ( Mhaisaguggal ) the 

* Buffalo Myrrh, fteeause it is given to these animals to increase the flow 
of milk, from the Sanskrit Mahisha, a buffalo, and Vola, myrrh It is also 
called in Sanskrit Samdhava or Samudnya guggula, as coming from beyond 
the sea 

Dioscondes ( 1 , 71,) mentions three kinds of fffaWiov Indian Bdellium 
be says, is dirty and dark-coloured, and is called ddpo/SoXov, 1 e , sticky bole 
Arabian Bdellium is described as dry, resinous aud bluish or greenish black. 
His third kind is probably a kind of Myrrh 

+ Pliny 12, 35, mentions an odoriferous myrrh 

J It is perhaps the white myrrh of Pliny, 12, 35. 
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produce of 13. Roxburgh™, occurs in irregular lumps, covered 
more or less with dirt and hair, to which portions o£ papery 
bark as well as the thick inner bark sometimes adhere ; it 
is of a greenish yellow colour, with an occasional tinge of 
red , consistence waxy, soft, and brittle , odonr peculiar and 
balsamic, something like cedarwood; taste bitter. With water 
it forms a greyish-white emulsion ; when inflamed it swells and 
sputters instead of burmiig with a clear flame like the Guggal 
of Bostvellia serrata. We have been favoured by Mr. Woodrow 
with fresh specimens of the stem and exudation of B Rox- 
burgh™ collected near Peit, about 30 miles north of Poona, 
where the tree has been planted to form a hedge round a 
Hindu temple. 

Description* — The epidermis of Balsamodendron Rox- 
burgh vi consists of several rows of delicate elongated cells, 
containing a little granular matter ; the cells beneath this, 
which form the green bark, are loaded with chlorophyll and 
starch. Proceeding inwards the chlorophyll gradually dimi- 
nishes, and a few bundles of liber cells are met with, forming 
a broken irregular zone. Within this the cells contain 
granular matter, starch, and globules of balsam , balsam ducts 
permeate the bark at intervals, and the medullary rays are 
distinctly traceable, a few conglomerate raphides are met 
with The wood, which is white, soft and brittle, consists of 
elongated thin ^ ailed cells divided into zones ; m the zone 
next the bark the cells (18 to 20 rows) are empty, or contain 
a little starch, m the next they are smaller and loaded with 
large starch granules. The same kind of structure is con- 
tinued to the central pith, which consists of cells of staich. 
The exudation of this tree as cultivated st Peit is at first 
opaque and milky ; as it dries it becomes greenish and tians- 
lucent, and finally solidifies. Mahometan writers describe the 
different kinds of Bdellium under the name of Jfukul, and 
say that it is the produce of a large tree common m Arabia and 
the neighbouring countries, and also m India. They distin- 
guish several kinds; all of w*hich are bitter. That having a 
reddish tinge they call MuJcul-i-azrak * the yellowish, Mufcul-i- 
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i/ahud , the orown, Sakalabi ; and the inch reddish brow_n , 
Mukul-i-Arabi. Good Bdellium should be clean, bright, sticky, 
soft, sweet-smelling, yellowish, and bitter^ when burnt it 
smells like Bay; it mixes readily with water, and is described' 
as hot and dry; from the account of its properties m the 
Makhzan-el-Adwiya, it would appear to be used in very nearly 
the same way as myrrh. The cheaper kinds of Bdellium are 
largely used to give adhesiveness and polish to the fine plaster 
used by masons upon the ceilings and pillars of houses , for 
this purpose the gum is dissolved, strained, and mixed with 
molasses. Indian Bdellium combined with Black pepper and 
Oolchicum has a reputation m muscular rheumatism, it is 
given internally, and also applied to the painful part as a lep * 

Chermcal composition . — Fluckiger remarks that Bdellium 
differs from myrrh m its stronger, almost acrid taste and m 
odour; i contains very little re&in; this resin is different from 
that of myrrh, being paler and redder, it is very sparingly 
soluble in bisulphide of carbon , this solution is not altered by 
bromine, whilst that of true myrrh resin assumes a most intense 
violet colour, it is not soluble in petroleum ether. Of the 
gummy substance, which is by far the prevailing constituent of 
this drug, a small portion only is. soluble in water. Parker has 
examined opaque bdellium with the following result — “Opaque 
Bdellium (Balsamodendron Playfatrii) is a very hard, yellow 
ochre-coloured, opaque gum-resin, with but slight odour and a 
bitter taste In common with other exudations from the genera 
Balsamodencli on and Boswellia, tears of this substance fre- 
quently have portions of papery bark attached to their surface. 
Triturated with water, opaque bdellium fbrms a very good cream- 
coloured emulsion. Cold absolute alcohol dissolves about 50 
per cent ; the residue is not entirely soluble in water, the 
soluble portion swelling up and giving the characters of 
bassorm. 

e * The colouring matter appears to he due to a Team very 
soluble in alcohol, giving a canary-yellow coloured tincture; 
this resin is also soluble m ether, benzol and chloroform. 
The tincture (1 of gum-resin to 6 of rectified spirit) becomes 



B Hit SERA CEJE 


313 


slightly milky with alcoholic solution, of plumbic acetate, gives 
a slight yellow precipitate with o'ne drop of liq. Iplumbi 
subacet., and an intense greenish-black colour with tinct. fern 
perchlor. It is bitter and becomes milky with water. 

' “The mucilage made by dissolving 1 part of the gum (com- 
pletely washed with rectified spirit) in 40 of water, is tasteless, 
partly precipitated by subacetate of lead and not at all by 
neutral acetate. 

“ The ash (16 per cent.) appears to be chiefly calcic car- 
bonate, dissolving enfcnely with effervescence m dilute acetic 
acid, and giving a copious precipitate with ammonium oxalate. 

“ "Water distilled from opaque bdellium had. the slight odour 
of the drug, but there was no appearance of oil globules m 
working on a small scale. 

“ Composition of opaque bdellium — 

Soluble in alcohol (by difference) 

Gum soluble m water ... 

Gum insoluble m water ... 

Moisture «* * * » * • ■*» a* 1 ** 


— Pharm. Journ., July 17 th, 1880 . 

Commerce . — The source of African Bdellium has already 
been noticed. * Indian Bdellium is produced id the Central 
Provinces, Cuieh and Sind. Value, African, Rs 8 per maund 
of 37| lbs , Indian, Rs. 3g to Rs. 4 per maund. 

B. pubescens (Bayee of the hill Beloochees) yields 
a small quantity of a tasteless, inodorous, brittle gum almost 
enfcnely soluble m water, which is not an article of commerce* 
cf. Stocks in Phnr . Journal (i.), Vol. IX., p. 275), where figures- 
of B. Muknl and B. pubescens will be found. Combined 
with sulphur, catechu and borax it has been recommended by 

* The plant, which is now growing »t Kew, and was brought home by Mr. 
Wjkeham Perry as the Bysabol plant, and which was identified by Bentley 
and Tmneri in ‘Medicinal Plants’ as Hemyrtchia erytJircea, has been identi- 
fied by Professor Bugler, as the var glabrescem of that plant 
40 


... 47 42 
1.. 30-01 
... 11*07 
... 11*50 


100 - 00 .” 



314 


BURSERACEJE. 


Dr. J. Newton as a stimulating' application to Delhi boils, 'to 
piomote healthy granulation. 

B. Berryi, Am., Redd . FI. Sylv. t. 126, yields a gum- 
resm which affords 84 per .cent, of a good adhesive gum allied 
to arabin, and a soft, white, neutral, tasteless, and odourless 
oleo-resm soluble m alcohol, ether and chloroform. The ream 
does not give the same colour reactions with bromine and 
with concentrated hydrochloric acid as that of the true myrrh. 

BALSAMODENDRON PLAYFAIRII, Hooh.f. 

Hab. — -Arabia, North Africa. 

Vernacular.-' — Hotai {Somali)* Dukh {Indian name in Mus- 
cat), Drjj {Arabic). 

History, Uses, &C. — This is the name of a gum-resin 
produced by a small thorny tree which grows m the Somali 
country about Bunder Murrayah ; the shrub is described 
as about six feet high, and not unlike the Myrrh. The 
gum-resin is used by the Somali women as a detersive for 
the hair. Dr. Jayak&r of Muscat informs us that it is prm-* 
cipally used by the Arabs ill Oman for washing clothes • a 
small piece is tied in a rag and allowed to soak m the water 
for a few minutes, when it is placed in the clothes to be washed 
and well beaten with a piece of wood. It is also used for wash- 
ing the body ; for this purpose a piece is soaked in water and 
well stirred, so as to produce a froth like soapsuds upon the 
surface ; the froth is then rubbed over the skin. Dijj is also 
an ingredient m a Hibar (plaster) used m cases of local 
injuries, particularly those of the chest, also m rheumatic 
affections. Internally it is administered as an expectorant and 
is an ingredient of a suppository for piles. 

The method of administering Dijj internally consists m 
taking a smfill piece of it, about half the size of an ordinary 
marble, and irolling it in a small piece of peeled lime fruit ; it 
is then swallowed. This dose is given twice or thnee daily. 
(Jayaiar.) According to the Arab lexicographers, the name 
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of this gum. is Dijaj or Dajj4j, aud it is described under 

that name in the Makhzan-el-Adwiya as a gum bke olibanum 
brought from the mountains of Oman, which is better than 
soap for washing clothes, as it makes them whiter ; it is also 
said to be a useful application to wounds to remdve proud 
flesh and promote healmg ; when made into a paste with 
honey it is applied to chronic rheumatic swellings of the 
limbs* (Op. cit. } article Dajjaj ) Vaughan sent a sample of 
Hotai from Aden to Hanbury, who gives the following 
description of it — 

et Irregular pieces 1^—1 inch in their longest diameter, 
frequently rounded on one side, as if portions of large tears, of 
entire smaller tears, and of irregular little fragments produced 
by the fracture of the masses It is of wax-like opacity, 
cracked m all directions, and readily breaking up into angular, 
pieces ; on the exterior the larger pieces are yellowish -brown 
or somewhat liver-coloured, and occasionally encrusted on one 
side with a reddish sand, upon which they appear to have 
fallen when in a soft state, internally the colours are generally 
paler or nearly white, sometimes darker towards the centre of 
the tear. The gum is nearly inodorous, but m taste is slightly 
bitter and acrid to the throat. A few fragments agitated with 
water m a phial speedily afford an emulsion, which remains 
frothy and milky for many days/’ 

Bentley and Trimen have suggested that Hotai may be the 
same as Opaque Bdellium, but Parker (Phai'm. Jour., July 
17th, 1880,) has pointed out that ttncture of the latter gnm- 
rosm gives an intense greenish-black colour with tincture of 
perchlonde of iron, whereas gum Ho^> gives no such reaction 

BALSAMODENDRON OPOBALSA- 
MUM, Kv^th. 

Fig. — Bentl. 8f Trim , t. 59. Balsam tree (Bug ), Balsamier 
de la Mecque (Fr.). 

Hab. — Arabia The balsam, wood, and fruit. 
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Vernacular .—The balsam, Balasan (Arab., Pers., Ind ) , the 
fruit, Hab -el-Balas & n (Arab., Ind ), Tukm-i-Balas&n (Pers.) , 
the wood, Ud-i-Balasan. (Pers., Ind ). 

History, Uses, &C. — This is the PaXtrapov of the Greeks, 
(Dios. i., 18 , Theophr H P. IX. 1, 2, 6; 7,) and the Balsamum 
of the Romans (Plm. 12, 54). Dioscxrridea also notices the use 
of the fruit (carpobalsamum) and wood ( xylobalsamum) . Arabic 
and Persian writers describe the Balsam tree as having hoary 
leaves like rue, and say that it is affected by heat and cold, 
drought and moisture, like a human being. They affirm that 
it sprang from the blood of the slam m Mahomet’s conflict 
with the tube of Hayb, and that the Prophet used the Balsam 
for the resuscitation of the dead. Sheik Dawood of Antioch 
says that the Christians have a tradition to the effect that when 
the Holy Virgin Mary and our Lord flee! to Matriya in Egypt, 
our Lord washed His clothes at a well, and from the waste 
water which ran. upon the ground, the Balsam tree sprang up, 
that on this account the tree is held m great veneration by the 
Christians, who value the Balsam at its weight m gold. The 
wood is called Ud-i-balasan ; it is heavy and red, with yellow- 
ish bark. Genuine Balasan when thrown into water sinks ; 
cotton dipped m it can be washed quite clean m water , when 
rubbed upon a stick and inflamed it should burn without 
injuring the wood, like naphtha. (Makhzan-el-Adwiya, article 
Balasan.) .Abd-el-Latif, ydio lived from 1161 to 1231, has 
described the extraction of the Balsam at the garden of Matriya 
near Cairo. He says that incisions are made with a sharp 
stone through the bark down to the wood, the juice is scraped 
from the tree by the fingers,* and preserved in bottles which 
are buried in the earth for a fane, and afterward exposed 
to the sun until all the Balsam has separated from the 
impurities; it, is then subjected to some secret process 
after which it is stored in. the kiug’s treasury. The annual 
produce of the garden is about 20 ratls, ( Husn -cl-m w hasarin 
fi ahkbar Sli&r m> cl Kahirak ) The Balsam is also extracted 


4 r i , heopt.»'S*to* say# owf« (rfoqpow. 



B URSEBA C&2E. 


317 


by boiling the leaves and wood in water. P. Bellonins (Obs. Lib. 
II , cap. 39 and 40) describes a v;sit to the Matriya gardens for 
the purpose of seeing the Balsam trees in A..D. 1547. 

Description. — Balsam of Mecca, when freshly imported 
into Bombay, is a greenish turbid fluid of syrupy consistence 
having a very grateful odour, something like oil of rosemaiy, 
when dropped into a vessel containing water it rises and forms- 
a thin film upon the surface of the liquid, which after about a 
quarter of an hour can be raised entire by touching it with a 
pencil. When rubbed upon the palm of the hand for a few 
minutes, it loses its essential oil and becomes very sticky ; 
dissolved in six parts of alcohol 60 O P it forms a turbid 
greenish solution with many opaque flakes floating m it, these 
are soon deposited and adhere to the bottom of the bottle. 
The alcohol solution dropped on paper and placed m the sun 
rapidly evaporates, leaving a slightly sticky varnish upon the 
surface of the paper. The Balsam itself dropped upon com- 
mon scribbling paper spreads a little and soon becomes very 
thick ; the paper beneath the drop becomes translucent only j 
after 32 hours it becomes so hard that when touched it no 
longer adheres to the finger. 

Treated with six parts strong sulphuric acid, the Balsam 
forms a rich x*ed brown tianslacent solution of the colour and 
consistence of Stockholm tar, which upon bemg poured mto 
water throws down a dull brown resinous deposit. Balsam of- 
Mecca, which has been kept some time m the shops, becomes 
yellowish and more viscid , the essential oil would appear to 
be very volatile, as after a short exposure the Balsam does not 
render paper translucent, and has a simply terebiuthmatc 
odour The taste is aromatic, bitter, and somewhat acrid. It 
would thus appear that the balsam imported inu> India is very 
nearly of the same character as that described by Guibourt 
and supplied to him by M. Delessert, only that being fresher 
it differs in colour and contains more essential oil. 

Chemical composition . — Troinmsdoiff found m a sample of 
this Balsam 80 per coat- of volatile oil, 64 per cent, of hard 
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resin, 4 per cent, of soft resin, and 0*4 per cent, of bitter prin- 
ciples. The volatile oil was mobile, colourless, fragrant and 
had a rough taste ; it dissolved in alcohol and ether, and with 
a deep red colour in sulphuric acid, whence it was precipitated 
by water as a ream. It was also resimsed by nitric acid. The 
hard resin was honey yellow, transparent, brittle, of specific 
gravity 1*333, softened at 44° Ck, and melted completely 
at 90° C. It dissolved with difficulty in alcohol and ether 
at ordinary temperatures, easily with aid of heat ; it was like- 
wise soluble in oils, both fixed and volatile. It was altered by 
hot nitric and sulphuric acids, and appeared to combine with 
alkalies, forming compounds insoluble m free alkali. The soft 
resin was brown and very glutinous, modoious and tasteless ; 
melted when dry at 112° C. It was insoluble m alcohol and 
ether, but soluble m oils, both fixed and volatile. It was not 
attacked by alkalies or by strong sulphuric acid , with nitric 
acid, it swelled up and became friable. 

Eab-el-Balasan — The fruit is imported from Arabia and is 
kept by all the native druggists who deal m what are called, 
in India €t Mughlai u or (C Yunam 39 medicines , it has a pleasant 
terebmthinate odour, and exactly corresponds with the figures 
and description of the fruits of B . Opobalsamum m Bentley 
and Trimen’s cc Medicinal Plants.” If soaked m water they 
soften and can be easily dissected, and the remarkable form’Of 
the pulpy layer within the epicarp be seen Sections of the 
epicarp show very large ramifying balsam Cells, which appear 
to communicate one with another. The fruit is considered to 
be a powerful carminative and digestive ; it is also praised as - 
a stimulant expectorant, and is usually administered zn com- 
bination with tragacanth. 

Commerce . — Balm of Mecca, Rs. 8 per lb. , the fruit. Re. ^ 
per lb. 

GARUGA PIN NAT A, Roxb . 

Fig. — RoxK, Cor. PL Hi., t. 208 ; RheecU, Sort. Mai. iv., 
t. 33 

Hab. — India. The fruit and juice 
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Vernacular. — Ghogar, Kharpat {Hind.), Kankar, Kurak, 
Kusar (Mar.), Jam ( Beng .), Kanvembu maram (Tom.), Garnga 
chettu (Tel.). 

History, Uses, &C. — Throughout India the fruit of 
this tree, which is greenish yellow and about the size of a 
gooseberry, is pickled and eaten as a cooling and stomachic 
remedy ; it is strongly acid. The bark is astringent, and is 
employed m tanning. (Brandis.) Its j nice, which is gummy 
and resinous, is dropped into the eye to cure opacities of the 
conjunctiva. In the Concan the. juice of the leaves, with that 
of Adhatoda Vasica and Vi ten tnfolia, mixed with honey, is 
given m asthma. 

Description. — The gum-resin is greenish yellow, trans- 
lucent, m small manulliform masses, having a mild terebin- 
thinate odour and taste, not unlike that of some sample 
of elemi. Only a small part of it is soluble in rectified spirit. 

Chemical composition. — The gum-resin contains 76 5 per 
cent, of gum, 13*9 per cent, of r$sm, and 9*6 per cent, of 
moisture, including volatile oil The gum is precipitated by 
feme salts, but not by neutral plumbic acetate, it is therefore 
similar to that of myrrh. The resin is neutral, soluble in 
spirit of wme and ether, but not m alkalies. A clean sample 
of the gum-resin left 3 75 per cent, of ash. 

CANARIUM STRICTUM Roxb. 

Hab. — Western Peninsula. The resin. Black Dammar 
(Eng ). 

Vernacular. — Kala-dfimar (Hind.), Karrapu-ddmar (Tam.), 
Nalla-rajan (Tel.) 

History, Uses, &C. — The black dammar tree of Mala- 
bar is common about Courtallum in the Tinnevelly district 
and in Canara. In the Wynaad the Kurchias light a fire 
at the base of the tree, on the side to which it is inclined 
When the bark has been charred the resin begins to exude , 
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about five or six months after it is removed m large stalactitic 
masses. It is used in India for many small purposes, sueh 
as the manufacture of bottling wax, varnishes, &c. Dr. Bidie 
speaks of it as an excellent substitute for Burgundy pitch. 

Description. — The resin is transparent and of a deep 
brownish yellow to amber colour when held between the eye 
and the light, but when adhering to the tree it has a bright 
shining black appearance. Its colour wheD m solution is 
pale, as compared with its dark tint when m mass , though 
insoluble m spirit, its solution in turpentine forms a tolerable 
varnish. When submitted to destructive distillation it yields 
about' 78 per cent, of oil, resembling that obtained from 
common colophony. 

Commerce —The high price of black dammar, about Rs. 32 
per cwb. ( Beddome ), precludes its use as a substitute for 
colophony, nor can it compete with olibanum as a plaster 
material. 


CANARIUM COMMUNE, Linn. 

Eig. — Keening Ann. JBot . i. 360, t. 7, f. 2 ; Bentl. and 
Trim . 61. Java almond (Eng), Bois de colophane (Fr . ) 

Hab. — Penang, cultivated in Southern India. 

Vernacular. — K&n&ri (Malay). 

History, U ses, &C. — This tree is described and figured 
by Rumphius (Herb Amb. II., it. 47, 48,) as a large tree 
growing at Ceram and in the neighbouring large islands 
which produces resin so abundantly that it hangs in large 
pieces and conical tears from the trunk and principal 
branches. The resin is at first white, liquid and sticky, but 
afterwards becomes yellowish and of the consistence of wax. 
Rumphius also mentions the almonds, which he says are apt to 
bring on diarrhoea and dyspepsia if eaten raw. Sprengel 
suggests (Hzst Rei Herb, it., jp. 270,) that the almonds are the 
-a*** (Manshim) of Ibn Sma, which that author describes as 
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three-angled seeds like those of the ( Pisfaeia TerebintKue), 
but the Arabian lexicographers consider manshim to be 
Carpobalsamum. Amslie says — ir We are told by Horsfield 
m his list of medicinal plants of Java* that the gum has the 
same virtues as Balsam of Copaiba, that the three-cornered 
nuts are eaten both raw and dressed by the natives, and that 
the oil is used at table when fresh and for burning when 
stale 99 The resin is also said to be burnt as a lighf . JDr. 
Waitz ( Diseases of Children tn Hot Climates , p. 290), speaks 
favourably of an emulsion of the kernels as a substitute for 
Mistura Amygdalae, to which he considers it preferable on 
account of its mild laxative action, Guibourt (m., p. 520) 
notices the resin under the name of New Guinea Res%n wtth 
an elemi'odour . 

Plan chon ( Drogues Simples li , 244), speaking of the ream of 
this tree, says that under the name of East Ind%an Eleimit has 
occasionally appeared m commerce at Amsterdam as an import 
from the Dutch Colonies, In Java the tree is cultivated for its 
seeds , m India it is grown most successfully m Travancore. 

Description. — The resm occurs m large dry masses of* 
a yellowish- white colour, it readily softens when heated, and 
has then an odour like elemi. 

The fruit is from to inch long, ovoid, 3-angled, pointed 
at the .apex, smooth, purplish, with a thm fleshy epicarp, nut 
very haid, 3-angled, mdehiscent, 3 -celled by abortion of the 
other two , the almond consists of a membranous testa, enclos- 
ing the oily cotyledons, which are divided into three lobes, 
folded and twisted together The kernels yield 40 per cent, 
of a semi-solid fat of an agreeable and sweet taste, which 
keeps very long without turning rancid. ( Brannt .) 

C. bengalense, Roxb , a native of Sylhet and the adjoin- 
ing districts, ,is described by Roxburgh as an immense forest 
tree. ** Prom fissures or wounds in the b&rk a large quantity 
of very clear amber-coloured resm exudes, which soon becomes 
hard and brittle, and is then not unliket copal ; yet the 
natives set little or no value upon it. In the Calcutta bazar 
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it is only valued at from 2 to 3 rupees for 7 maunds of 80 lbs. . 
weight each ( Flora Indica . ) The resm is not now known m 
Calcutta, but Dr. King uforras us that it is still sold in 
Darjeeling under the name of Gohal-dkup, the Paharia name of 
the tree, and is used by the Lepchaa to burn as incense. 

Cancamum. F£e suggests that the Kayxafiov or KayKakav 

t of the Greeks was probably a gum resin obtained from a plant 
belonging to this order, and Sprengel suggests that it may 
have been the resm of a Gardenia. 

If we refer to Dioscorides we find that he speaks of it as an 
Arabian gum, something like myrrh in appearance, used for 
fumigation on account of its fragrance, and administered medici- 
nally to reduce corpulence and to cure spleen, &c., 'and also as 
an emmenagogue , it was applied locally to remove opacities of 
the cornea and improve the sight* also to cure toothache , 
acordmg to Paulus dEgmeta it was considered to be laxative. 

We think there can be no doubt that this substance was the 
Kci?ikahar, Kailcakan, or Kaighctman of the Arabians, a kmd of 
Rosin which they describe as havr exactly the same properties 
as those attributed to Cancamum by Dioscorides. Haji Zem 
the druggist (A D. 1368) describes* it as having the appearance 
of Copal, and the Indian Mahometan writers on Materia Medica 
identify it with the Rala or Dhuna of India, which is Shorea 
resin , and which is used throughout the East as incense. 
Pimy (12, 44) mentions Cancamum and Tarum (Aloe wood) 
as coming from the counlry which produces cmnamom and 
cassia, and brought to Europe by the Nabataean Troglodytse, 
a colony of .the Nabataei. 

MELIA'CEiE. 

MELIA AZADIRACHTA, Lznn, 

Befitl, and Trim., 62 Weight Tc* f t m 17. Indian 
Lila^ (Eng), Azadirac d’Inde ( Fr .). 

India* The bark, root, leaves, flowers, fruit, gum, 
an d oil of the seeds. 
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Vernacular . — Nimb (Wind.), Nina. ( Beng ), Nimb, Bdlata- 
nimb ( Mar ), Bevma-mara, Isa-bevu ( Gan ), Nimbamu, Yepa- 
Chebta (Tel.), Yernba, Yeppam ( Tam, ), Limbado (Guz.). 

History, Uses, &C. — This tree, m Sanskrit Nimba and 
Arishta, is a native of India, and _is cultivated' in all parts 
of the country on account of its medicinal properties The 
leaves, bark and other products of the Neem have been articles 
of the Hindu Materia Medica from a very remote period, and 
are mentioned in the Ayurvedas of Susruta The bark is con- 
sidered to be bitter, tome, and astringent The leaves are 
added to poultices to disperse glandular turn purs, and are used 
generally as a diseutient, beaten into a pulp they are applied 
to pustular eruptions, more especially to the eruption of small- 
pox, their juice 19 anthelmintic, and is given m a variety of 
diseases, such as jaundice, prurigo, boils, &e. Ohakradatta 
recommends a poultice of the leaves mixed with Sesamum 
seeds for unhealthy ulcerations The fruit is described ds 
purgative, emollient, and anthelmintic. The oil of the seeds 
is applied to suppurating scrofulous glands, is given in leprosy, 
rheumatism, and a variety of diseases. It is vermifuge, and is 
a remedy for mange in dogs It has been used in the manu- 
facture of soap. As the oil contains a marked amount of. 
sulphur, neem oil soap might possibly be useful m cutaneous 
affections m which a mild sulphuretted application is indicated. 
The beneficial effects of the oil when rubbed into the skin m 
rheumatism is doubtless due to the presence of organically 
combined sulphur. The gum js said to have stimulant pro- 
perties. The young tiees tapped yield a saccharine juice, 
which when fermented is used as a stomachic , several 
observers have noticed that in certain years this juice appears 
to flow with unusual abundance. 

The dried flowers are used as a tonic after fever, apd under 
the name of Pancha-mmba, a medicine is prepared which con- 
tains the flowers, fruit, leaves, bark, and root of the tree, of 
each 15 parts, and one part each of a number of- other drugs. 
The nimba is also one of the Pancha-tikta or five bitters. 
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The air waved with a Neem branch is supposed to be a care 
far syphilis. The insane are passed through a cleft of the tree, 
or a stem which having parted and re-umted forms a circular 
opening. Buchanan, m his “ .Journey thi ough Mysore,” 1 elates 
that — “ Once m two or three years the Coram as of a village 
make a collection among themselves, and purchase a brass pot, 
in which they put five branches of MeZfa Azadirachta and a 
cocoanut. This is hovered with flowers and sprinkled with 
sandalwood water. It is kept in a small temporary shed for 
three days, during which time the people feast and drink, 
sacrificing lambs and fowls to Manma, the daughter of Siva at 
the end of the three days they throw the pot into the Water ” 
This practice is known m other parts of India as q-£**rr c R' 
(Grhatasthapan), and is considered to avert ill luck and disease. 
Amongst certain castes the leaves of the Neem are placed m 
the mouth on their return from -funerals as an emblem of 
grief. Five to eight leaves aie eaten by all Hindus on tbe 
first day of the New Year, and are supposed to ensure freedom 
from disease, when amnta (ambrosia) was being conveyed to 
heaven from the lower world for the use of the gods, it is 
behaved that a few drops of it fell on this tree. For an 
account of the mythology of amrita, see De Gubernatis, Myth, 
des Plantes I , p. 32. 

This useful tree naturally attracted the attention of the 
Mahometans upon then* airival in the country, and they 
named it Azaddarakht-i-Hmdi, from its resemblance to the 
Melia Azedaraeh or Persian Lilac. The author of the Makzan- 
el-Adwiya is careful to point out that the Indian Neem is not 
found in Persia. He describes the Neem and Azadarakht 
Separately, giving Bakayan as the Indian name for the latter 
The Mahometans, use the different products of the Neem m 
the same manner as the Hindus, and like them consider it 
to be cold and dry. Amongst Euiopean physicians, Wight 
says, "The leaves beaten to a pulp, and externally applied, act 
li^te a' charm in removing the most intractable forms of psora 
ajid other pustular eruptions.” Dr, White, of Bombay, has 
recommended the bark as a febrifuge • others have spoken 
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favourably of the leaves as a local application to ulcers and 
certain obstinate skm diseases. Dr. Hoye (178?) thus speaks 
of the Neem tree — " The Gentoos here worship this tree, and 
their barren women invoke and perform the same ceremonies 
round it every morning as they usually do m the other 
Pergunnahs about the Fztus religiosa . The leaves aie of a 
powerful bitter, and they use a- strong decoction with great 
success in intermittents, and which I usually drank for tny 
liver complaint and found myself much relieved . by it.” He 
also notices the use of the gum by lying-m women — ( Sore, 
account of Mitanipooi ) Prom recent experience detailed m 
the Pharmacopoeia of India, it would appear that the opinion 
of the natives of India regarding the medicinal properties of 
the different parts of this tree is substantially coirect. The 
bark is no(v official' m the abovementioned Pharmacopoeia. 

Description. — ISTeem bark is coarsely fibrous, it varies 
much m thickness according to the age of the tree from which 
it is taken The external surface is rough, fissured, and of a 
rusty grey colour , the inner surface yellowish and foliaeeous. 
The taste is bitter and astringent The leaves are simply pin- 
uate, leaflets 9 to 15, ovate, lanceolate, unequal sided, acumi- 
nated, serrated, 1 to 3 by ^to 1| inches, very bitter. The fruit 
when ripe is purple, 1 -celled, 1 -seeded, i to f m. long; within 
the fleshy portion is a thm hard woody shell, which encloses 
an oily bitter kernel like a small filbert, greenish white, with a 
brown testa. The dried fruit resembles a small raisin, the 
inner portion of the pulp is adherent to the stone, and fibrous 
from the presence of very large liber cells The expressed oil 
is of a pale yellow colour and bitter taste It has a powerful 
garhc-like odour. Tbe gum is yellowish, like inferior gum 
Arabic, generally in longish vermiform pieces, not bitter, and 
freely soluble m cold water It is unaffected by neutral 
acetate of lead, gives a curdy white precipitate with basic 
acetate, a reddish gelatinous precipitate with feme chloride, is 
unaffected by borax, is slightly redue’ed by boiling with Fehlmg’s 
solution, which it turns of a dull red colour. Iodme does not 
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affect ifcj but it precipitates with, oxalate of ammonia It makes 
a weak mucilage, and is of little value. 

ATicroscopzc structui <? — According to the Fharmacographia , 
the suberous coat consists of numerous layei s of ordinary cork 
cells, which cover a layer of nearly cubic scleienchymatous cells 
This latter, however, is not always met with, secondary bands 
of cork (rhytidoma) fiequently taking its place. The liber is 
commonly built up of strong fibre-bundles traversed by 
narrow medullary rays, and transversely separated by bands of 
parenchymatous liber tissue Crystals of oxalate of calcium 
occur m the paienchyme more frequently than the small glo- 
bular staich grains The structure of the bark varies consider- 
ably according to the gradual development of the secondaiy" 
cork bands We have examined the fresh bark and find that 
it agrees with this description. 

Chemical composition — An infusion of the bark gives with 
perchloride of iron a blackish precipitate , the infusion is not 
altered by tannic acid or lodo-hydrargyrate of potassium. If 
the inner layers of the baik are alone exhausted with water, 
the liquid affords an abundant precipitate with tannic acid, 
but if the entire bark is boiled m water, the tannic matter 
which it contains will form an insoluble compound with the 
bitter principle and pievent the latter being dissolved. 

( Pharma cographia ) Accoidmg to Broughton, the bitter 
principle of the bark is a neutial resin, having scarcely any 
definite reactions It may be obtained by exhausting the 
bark with alcohol of 60 per cent , precipitating the filtered 
tincture with water, and purifying the precipitate by solution 
successively m benzene, carbon bisulphide, dry ether, and 
finally, absolute alcohol It ip soluble m strong boiling 
solutions of the fixed alkalies, from which acids pieeipitate it 
apparently unaltered. It does not form definite compounds 
with acids or with bases, but on treating it with mtiie acid 
and pi ecipitatmg with water, a mtro-denvative is obtained, 
having the composition 0 s8 H 46 (NO 2 ) 4 O 11 , hence the 
formula of the bitter principle is inferred to be C 56 H 50 O 1 1 
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Tie leaves contain a small quantity of a bitter substance of a 
similar oiaracter but mueb more soluble in water. Tbis 
substance, also contained m tie bark, is a hydrate of tie resin, 
which it closely resembles m its properties.-r~(B&arm. Joum,, 
(3), in. '992.) 

Margosa or Neem oil extracted from tie seeds and examined 
by Warden bad a specific gravity of 9235 at 15 5° O. , at about 
10° — 7° C it congealed without losing its transparency. After 
standing for about 36 iours tie recently expi essed oil deposited 
a white sediment, which examined microscopically was found to 
be amorphous. The colour reactions of margosa oil were not 
characteristic. With concentrated sulphuric acid a rich brown 
colour was yielded, and a strong garlic odour evolved By 
Massie’s test with mtnc acid the oil became almost immediately 
of a reddish colour , after standing about one hour and thirty 
minutes tie colour was pale yellow The elaidm * reaction 
conducted according to Poutet’s directions yielded a solid firm 
yellowish product after eighteen hours, the temperature m the 
laboratory varying between 89° and 93° P. Exposed m a thin 
layer on a glass plate to a temperature 'of 100° O. for some 
days the oil did not dry or become tacky The oil was easily 
soluble in ether, chloroform, carbon bisulphide benzole, &c. 
Absolute alcohol agitated with it was coloured greenish ; on 
separating the alcohol, and evaporating off the spirit, an extract 
Was obtained which consisted of oil, from which a small residue, 
whitish m colour, separated on standing. The alcoholic extract 
was very bitter, and possessed m -a marked degree the peculiar 
odour of the oil The whitish residue deposited from the oil 
separated by aloqhol, and examined microscopically, did not 
appear crystalline. Margosa oil after repeated agitation with 
alcohol was found -to have lost its bitterness and almost wholly 
its alliaceous odour 

A known weight of the oil was saponified with alcoholic potash, 
the alcohol completely evaporated off, and the soap dissolved in 
water On agitating the aqueous solution of the soap with ether, 
1*60 per cent, of ether extract was obtained of an orange- 
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yellow colour and bitter. This extract, treated with 60 per cent, 
alcohol, left a small amount of white residue, which had the 
character of a wax. The aqueous solution of the soap, after 
separation of the ether, was heated for some time to remove dis- 
solved ether, the solution was then mixed with dilute sulphuric 
acid in excess, and the insoluble separated from the soluble fat 
acids m the manner recommended by Allen.* The soluble fatty 
acids amounted to 3*519 per cent., the insoluble to 89*128 per 
cent. The volatile acids consisted of butyric and a trace of 
valeric acid. During the distillation to separate the fluid from 
the Volatile fatty acids, a small amount of a snow white fatty acid 
passed over'; this acid had a melting point of 43 6° C., which 
corresponds with the fusing point of launc acid. A weighed 
portion of the insoluble fatty acids, from which the iauric acid 
bad not been separated, was dissolved in alcohol, and titrated 
with normal standard soda, using phenolphthalem as an 
indicator, 288 gram of the acids required 1 c-c. of caustic soda 
for neutralization. IjTo attempt at separating the fixed fatty 
aeids was made ; they probably consisted of a mixture of 
stearic and oleic acids, with a small amount of launc acid. 

Examined by Reichert’s distillation process, 2*5 grams of the 
oil gave a distillate which after separation of the launc acid, 
which had distilled over, required 4*6 c c. of decmprmal soda 
for neutralization, phenolphthalem being used as an indicator. 

The saponification equivalent of the oil was determined by 
Koettstorfer's method, and was equal to 284, the percentage of 
caustie potash required to saponify the oil being 19*72. 

A preliminary examination of the oil having indicated the 
presence of sulphur, a quantitative' estimation of the amount- 
preseat was made and found equal to *427 per cent.' The oil 
after repeated agitation with alcohol was found to cpntftinuonly 
*109 per cent, of sulphur. 

The extract obtained by agitating x the oil with absolute alcohol 
has already been referred to ; it w;as examined in the following 
manner The oily extract was treated with 60 per cent, spirit, 

* * Commercial Organs Analysis * 
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allowed to- stand, and the clear yellow alcoholic solution decanted 
from the msoluhle oil ; the alcoholic solution thus obtained was 
evaporated to dryness, mixed with ammonia, and agitated with 
ether The ether solution was marked A . The aqueous solution, 
alter Separation of the ether, was mixed with dilute hydrochloric 
acid, and again agitated with ether The ether separated of a 
yellow colour, and below it some flocks of a dirty yellow hiie, 
which refused to dissolve after prolonged agitation The ether 
solution was marked B. Prom the aqueous solution the insoluble 
flocks were separated by filtration and marked 0. The filtrate 
was not further examined. 

Examination of~ ethei solution A . — The solution was ‘agitated 
with dilute fcydrochlor-ic aoid, to lemove any principles of an 
albalbidal nature. The ether was then separated and evapo- 
rated , the resulting extract was pale amber m colour, viscid 
at first, very bitter, and had a marked odour of the oil. It con- 
tained sulphur. It was easily .soluble m 60 per cent, alcohol, 
etfcer, chloroform, &g., hut insoluble in acids. Or in caustifc 
alkaline solutions. It had the properties of a heutral re^in. 

The -'hydrochloric acid solution was of a yellow colour; it 
Was mixed with ammonia, which occasioned a white precipitate, 
and agitated with ether. The ethereal solution on evaporation, 
left a yellow residue, not readily soluble m dilute acids. The 
dilute sulphuric acid solution was bitter, andyieldeda precipitate 
with alkaline carbbnates and hydrates, phosphomolybdic, and 
picric acids, potassio-mercoric iodide, chloride of gold and per- 
chloride of platinum. This principle had therefore the proper- 
ties of an alkaloid. 

Ether solution B . — On evaporating the ether sblution B$ a 
dark reddish "hitter extract was obtained, soluble jn alkaline 
solutions, and re-precipitated m yellowish flocks by dilute acids. 
It had the properties of an acid' r&sin 

Precipitate C . — The precipitate -was well washed, and dis- 
solved in alcohol p on evaporation a brittle darkish residue was 
obtained, soluble in alkaline solutions, re-precipitated m yellow- 
ish docks by acids, soluble with very great difficulty in ether, 
42 
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easily soluble m chloroform. This principle thus also had the 
properties of an acid resin. 

In addition to the principles above described as being present 
m the oil, an examination of the cake left after expression of the 
oil, indicated the presence of another neutral principle, insoluble 
m ether or alkaline solutions, but dissolving m chloroform — 
( Pharm . Journ., 1888.) 

According to Brannt the seeds contain from 40 to 45 per 
cent, of oil- 

Margosa cake is used as a manure m planting districts m 
Southern India. Tivo samples had the following composition : 



1 

2 

Moisture 

6 08 

9 93 

Organic matter 

.* !•« 84*50 

83- 15 

Ash 

...... 9-42 

6-92 


100 00 

100-00 

ftfitrogen 

5-07 

5 41 

Phosphoric anhydride 

. .. 1-4C 

1-33 


The powdered cake, like linseed meal, makes a very useful 
luting m chemical and physical laboratories, and is not liable 
to the attack of insects. 

MBLrIA A2EDARACH, Linn. 

Fi g.—Wtght, Ie 1. 160, Boi . Mag., t. 1066 Persian Lilac, 
( Eng ), Azedarao commun (Fr ). 

Hab. — Himalaya, Persia Cultivated elsewhere. The root- 
bark, fruit, flowers and leaves. 

Vernactdar . — Bakayan (I£md ), Bakana-mmb, V ilaypti-nimb 
(Mat), Malaavembu, Malai-veppam (Tam, Mai.), Bettada- 
bevina (Gan ), Diek ( Puvj ), Konda-vepa, Tnraka-vepa (Tel,), 
Grhora-mm (Beng.). 

History, Uses, &C. — The Persian Lilac was probably 
introduced into the southern parts of India by the Mahometans. 
Hap Zem says that in Tabrcstan it is called Takhak,and in Shi- 
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raz Taghak, both corruptions of T^k, its proper Persian name. 
It is a native of the sub-Himalayan 'tracts, and is called in Sans- 
krit Mahanimba and Himadruma. The Hindus do not appear 
to have paid much attention to it, but it has been described by 
Ibn Sina in his second book under the name of A z addarakht, 
and has long been used by the Arabs and Persians, who con- 
sider it to be hot and dry, and to have deobstruent, resolvent, 
and alexipharmic properties. The flowers and leaves are 
applied as a poultice to relieve nervous headaches The juice 
of the leaves administered internally is said to be anthelmintic, 
antilithic, diuretic, and emmenagogue, and is thought to 
resolve cold swellings, and nxpel the humours which give rise 
to them. The bark and leaves are used internally and exter- 
nally in leprosy and scrofula A poultice of the flowers is said 
to kill lice and cure eruptions of the scalp The fruit has 
poisonous properties, hut nevei theless is prescribed m leprosy 
and scrofula, and is worn as a necklace to avert contagious 
diseases. In China it is used as a vermifuge. 

Loureiro states that the Chinese boil the berries' m wine and 
then make a decoction of them, which has no mj’unous effects. 
The leaves and bark they use in itch and other skin diseases. 

The root-bark of M. azedarach is placed m the secondary list 
of the United States Pharmacopoeia as an anthelmintic. It has 
a bitter, nauseous taste, and yields its virtues to boiling water. 
It is administered m the form of decoction (4 ozs of the fresh 
bark to 2 pints of water, boiled to one pmt), of which the doge 
for a child is a tableepoonful every third hour until it sensibly 
affects the bowels -or stomach, or a dose may fee given morning 
and evening for several days and then be followed by a cathartic. 

Toxicology . — In large doses it produces narcotism followed 
by death. Hr. Burton Brown (-, Punjab Poisons) records a case 
in which a European girl ate the berries, became insensible and 
died. Descourtilz says that 6 to 8 seeds cause nausea, spasm, 
and choleraic symptoms, sometimes followed by death. 

Description. — The fresh root-bark is thick and rathei 
spongy, the external surface scabrous and warty, of a dark 
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brown colour ; beneath the suberous layer it is of a deep pink ; 
the inner surface is white j taste acrid, nauseous, astringent* 
and slightly bitter. The tree yields a soluble gum very simi- 
lar to that obtained from the Neem. 

Chemical composition. — J. Jacobs has found the active 
principle to be a light yellow, non-crystalline bitter reBinous* 
substance without alkaloid al properties* Sugar is present and. 
tamun occurs in the outer portion of the bark. The activity 
resides m the liber, afid this alone is recommended to be used 
for medicinal preparations- ( Pharm . Journ ,, 27 th Septem- 
ber 1379.) 

MELIA DUBIA, Cam 

Fig. — Beddome, FI. Sylv - t. 12* 

Hab. — E- and W. Peninsulas, Burma, Ceylon. The fruit. 

Vernacular — Dinkarlmg ( Hind .), Kadu Khajnr (Guz.) , 
Nimbara (Mar ), KM-bevu, Ara-bevu (Can.). 

Description, Uses, &C. — The dried fiuit of this tree 
is supposed to be the Arangaka of Sanskrit writers. In size, 
shape, and colour it is very much like a date, but- upon 
closer examination the pulp is found to adhere firmly to a 
!J|kige and very hard stone. The remains of the peduncle 
may also be seen to be diffeient from that of a date. When 
soaked m water the fruit soon loses its shrivelled appear- 
ance and becomes like an oval yellowish* green plum The 
skin is now seen to he thick and easily separated from the 
pulp, which consists of a delicate parenchynj© supported by 
fibrous bands attached to the stone. The apex of the fruit is 
blunt, and studded with small tubercles. At the base is 
attached the five-partite calyx, and a small portion of the fruit 
stalk. The stone is an inch in length, obscurely five-furrowed, 
oblong, perforated at both ends , apex 5-tootbed round the 
perforation, 5-celled, or less from abortion, seeds solitary, 
la'n ceolar, attached from the apex , pensperm m small quan- 
tity ) embryo straight, inverse , cotyledons lanceolate : radicle 
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oval, superior. The seed is | o£ an inch long and § broad ; 
testa daik-brown or black, polished, kernel very oily, sweet- 
tasted. The pulp of the fruit has a bitter nauseous-taste. 
It is a favourite (remedy amongst the labouring' classes for 
colic, half a fruit being the dose for an adult. It appears to 
have hardly any purgative properties, but is said tp relieve 
the pain most effectively, and to act as an anthelmintic. In 
the Con can the juice of the green fruit with a third of its 
weight of sulphur and an equal quantity of curds heated 
together m a copper pot is used as an application to -scabies, 
and to sores infested with ihaggots 

Chemical composition — The bitter principle of the fruit is a 
white crystallizable glucoside soluble m ether, alcohol and 
water , it is precipitable from its aqueous solution by tannin, 
and alkaloidal reagents but not by plumbic acetate, and it has 
a slight acid reaction. Sulphuric acid dissolves it with a deep- 
ening of colour, discharged on the addition of water. Boiled 
with diluted hydrochloric acid it is decomposed m less than 
half an hour into jejlucose and a colouring matter. Petroleum 
ether removes a fatty oil of' nauseous property, and ether dis- 
solves a tasteless wax of greenish colour soluble m boiling 
alcohol and only slightly m petroleum ether ; besides these 
constituents, malic acid, glucose, mucilage and pectin occur in 
the fruit. 

Commei ce. — The fruits are sold in the bazar at Be. 1-4 pet lb. 

NAREGAMIA ALATA, W. $ A. 

Fig. . — 1 RKepde, Sort. Mai. x , £.'-22, Wight Jc t. 90. 

Hab. — W. Peninsula. The stem and' roots. 

Vernacular — Pittvel, Pittpapra, Pittman, Tmp&ii (Mar.), 
Nela-maregam (ifcal.), - Nela-naringu/ Nalakanu-gida (Can*), 
Trifolio (Goa.) 

, History, Uses, &C. — This is the country. Ipecacuanha 
of the Pprtuguese at Goa. Garcia d’ Orta, who calls it A.vucari 
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(^Srrcft = emetic), mentions a wonderful cure of a case of dysen- 
tery treated by a decoctiDn of the bark m rice water, but he 
appears never to have seen the plant, as he says — cc Esta raiz 
desta matta dizem que cheiraa trevo ” (Coll* 27.)* The Goanese 
name Trifolio appears to be a translation of the Marathi 
Tmpam. It has a somewhat pungent, aromatic odour, but 
hardly any taste, and is given as an emetic in doses of from 12 
to 18 grams. In Southern India it is used as a remedy for 
rheumatism and itch. ( Rheede .) In theConca n the Hindus use 
the leaves and stems in decoction with bitters and aromatics 
as a remedy for biliousness Naregamia has recently been, 
tried in Madras m acute dysentery, and also as an emetic and 
expectorant with results similar to those obtained from Ipeca- 
cuanha given m equal doses* The forms for administration are 
the powder and tincture (2 4 oza. to 1 pint of rectified spirit). 
It has been used with good result, at the General Hospital at 
Vienna m the forth of a fluid extract which is of a bright 
golden-brown colour, and has an odour recalling that of 
Valeriana celtica , when the extract is diluted with water it 
becomes turbid and milky, and on the addition of moi*e water 
opalescent. The dose of this preparation is from 3 to 5 grams 
in 20 grams of distilled water or aqua laurocerasi — ( E 
Ghillang . Ztschr * d . All CEst Ap Ver 1889, p. 279*) 


* Garcia’s account of this drug is as follows * — 

“ Ha tambem nesta alba uma arvore pequena, e por6m de maior quanti- 
dade que esta outra frutice, tem as folhas e a do* como a murta (my i tie) 
e da a frueta como murttnhos (myrtlebemes), eio mesmo sabor e mais estiti- 
cos 4 e cliamam esta. hqrva avacari Esta, me dice um Portuguez velho de 
i&Uito tempo nesta terra, que moTa n<5 monte em uma sua quinta* qi*e 
aproveita miuto para cainaras (dysCiitery) antigas de cauza fna \ e que jtoare# 
por espa^o de um anno, uma filba enferma de cainaras, e que as outras We- 
zinhas lhe nao aproveitavam, e com esta &5r restituida a saude > e perguhtei- 
Ihe quem lhe dicer* que esta planta era boa pera camaras, e dice que 
um destes physicos da terra lhe dava a jcorteza pisada* e lan$ada em aqua 
d’arroz* delta a modo de tizana, que e O modo que tem no hospital de cura?. 
Esta rai* desta mats dizeur que eheira a trevp ; e- perguntei aos physicos 
desta term, por ella* e diceram me <ge era boa pera camaras, e que a imstu- 
xavam com outra Eerva chain ada Corn {Holarrhena antidysenterica} e que 
6 muito boa misturada i|st© sei destas mizmhas, e eu vos levarei a 

ver eufermos que cur#m qs Malavares e os, Gananns, e sabereis melhor 
tudq” 
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Description. — It is small woody shrub which grows on 
the banks of watei -courses m shady places, seldom moie than 
6 to 8 inches high, consisting of seveial slender stems, spar- 
ingly branched, and rising from a spreading rootstock, which 
is contorted, knotty and warty The leaves are alternate, 
mostly situated at the ends of the branches, and consist of a 
narrow winged petiole, f — 1 inch long, at the end of which are 
articulated three small cuneate-obovate leaflets The ends of 
the shoots and buds are seen under the microscope to he 
thickly covered with white simple hairs , the petiole and leaf- 
lets are nearly free from them The flowers are large and 
white on axillary peduncles , the capsules 3-angled and 
3-valved The drug consists of the creeping root with 
the slender stems attached to it, the leaves having been 
stripped off. 

Miwi oscopxc stmci'iire . — A section of the root presents a 
tolerably thick dry subeious layer of a brown colour; imme- 
diately within this, the parenchyma, which is composed of thm 
walled cells, is much loaded with a yellowish oil In the inner 
portion of the bark the cells contain starch, the wood is very 
hard and of a greenish yellow -colour. 

Ohem%cal comjpos%tzon. — The drug has been examined by 
Hooper (Phaim. Journ [3J, xvih. 31 ?) t who found that the ether 
extract contained an alhalo%d , an oxid%zable fixed o%l and a wax 
The alkaloid was separated by agitating the extract witii 
diluted sulphuric acid, and the clear colouiless solution at 
once affoided precipitates by the usual leagents. The alkaloid 
was left as an amorphous, slightly coloured residue of a brittle 
consistence, on the gentle evaporation of its ethereal solution* 
It formed crystalline salts with sulphuric, nitric and hydro- 
chloric acids, but gave no satisfactory colour reactions when 
mixed with the concent* ated acids It was precipitated frorg 
its solutions by tannin potassio-mercurie iodide, phospho- 
molybdate of soda, and iodine It differs from emetine m 
readily forming acicular crystals with acids, and by not giving 
any colour with chlorinated lime and acetic acid , and it differs 
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from the principal cinchona alkaloids by its optical inactivity 
Hooper proposes to call the alkaloid Naregamme. The fixed 
oil was soluble m strong spirit, also in dilute caustic soda with 
a brown and red fluorescent solution The wax was insoluble 
m spixnt ; it was coloured Drown and afterwards black by 
sulphuric acid The alcoholic extract consisted mainly of 
sugar with some little resinous matter. No tannic substances 
were detected, but a body precipitable by neutral plumbic 
acetate, related to an organic acid. The aqueous extract 
evaporated: to a small bulk', and treated with two volumes of 
alcohol, gave a precipitate of gum. The filtrate from this 
evaporated and treated with four volumes of alcohol, caused a 
precipitate which after standing some hours separated Out into 
large colourless rhombic prisms, probably asparagin. Among 
the less important constituents of Naregamia are albuminous, 
pectinous, and colouring matters, starch, cellulose, woody fibre 
and ash. The starch is m minute rounded granules of about 
the- same size as rice-starch. The ash is of a reddish colour, 
and ten per cent, of it is insoluble m hydrochloric acid The 
following' is the result of the analysis - — Ether extract 2 93, 
alcoholic extract 5 40, aqueous extract 7 00, albuminous 
matter, &c., 7 61, starch and cellulose 17*66, woody fibre 
4 77, ash 5 52, moisture 9 11 — total 100 00. 

Comm/e? ce — The drug is collected and supplied by Messrs. 
Hinde and Co , Calicut. 

SOYMIDA FEBRIFUGA, Jnss . 

Fig. — Bentl 8f Trim , t. 63. Bedwood tree {Eng ). 

Flab. — N. W., Central and S. India, Ceylon The bark. 

Vernacular. — Bohan or Bohan {Hind., Bang.), Shemmaram 
Tam ), Cheve-m&nu, Somida-manu {Tel ). 

History, Uses, &C. — The astringent and febrifuge 
properties of this bark are known to both Hindus and Maho- 
metans, a.nd notices of it are to be found in some of their books 
on Materia Medica. under the name of Bohan. 



ME LI A CEM 


337 


Roxburgh was the first to introduce it to the notice of 
Europeans as a substitute for the, Peruvian bark. Ainslie 
descubes it and says, “ given to the extent of four or five 
drachms m the twenty-four hours I have found it to be a 
useful rnedicme, but beyond that quantity, it, in every 
instance in which I tried it, appeared to me to derange the 
nervous system, occasioning vertigo and subsequent stupor/’ 
The authors of the Bengal Dispensatory thus summarize its 
properties. — “It seems to us to be exactly similar to the 
piahogany bark, useful where astringent tonics are applicable, 
but of very questionable efficacy as a true antipenodic.” In 
1791, Roxburgh sent the bark to Edinburgh, where Duncan 
made it the subject of a thesis,* which led to its admission into 
the Edinburgh and Dublin- Pharmacopoeias It appears never 
to have attracted much attention m England, but recently it 
bas been made official m the Phaumacopoeia of India as a 
useful astringent tonic. 

Description. — Eluckiger and Hanbury describe the bark 
from a young tree as occurring- m straight or somewhat curved 
half tubular quills, an mch or more in diameter, and about 
l-5th of an inch m thickness. Externally it is of a rusty grey 
or brown, with a smoothish surface, exhibiting no considerable 
furrows or cracks, but numerous small corky warts. These 
form little elliptic scars or rings, brown m the centre, and but 
slightly raised from the surface The inner side and edges of 
the quills are of a bright reddish hjroiwn-. A transverse section 
exhibits a thin outer layer coloured by chlorophyll and a 
middle layer of a bright rusty hue, traversed by large medullary 
rays and darker wedge-shaped rays of liber. The latter has a 
fibrous fracture, that of the outer part of the bark being rather 
corky or foliaceous. The whole bark when comminuted is of a 
rusty colour, becoming reddish by exposure to air and moisture. 
It has a bitter astringent taste, with no distinctive odour. 
(PharmacograpJiia. ) To this we may add that the old bark has 
a ragged dry suber, a quarter of an inch thick, and of a rusty 

* Tentamen de Swietema Soymida, Edm 1794 
43 
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blackish brown colour, deeply fissured longitudinally, and 
minutely cracked transversely ; the small corky warts described 
above are still visible here and there between the fissures. Old 
bark is geneially m half quills, the total thickness being about 
half an inch , its colour is a rich red brown , its substance when 
soaked m water becomes very compact. 

Microscopic structure . — The ung of liber is made up of alter- 
nate prosenchymatous and parenchymatous tissue In the 
lattei the larger cells are filled with mucilage, the others with 
starch The prosenchymatous groups of the liber exhibit the 
peculiar form known as hombcist . it chiefly contains the tannic 
matter, besides stellate crystals of oxalate of calcium, which 
are distributed through the whole tissue of the bark. The 
corky coat consists of vaulted cells 

Chemical composition. — The bitter principle of the bark has 
been ascertained by Broughton to be a nearly colourless resinous 
substance, sparingly soluble m water, but more so in alcohol, 
ether or benzol. It does not appear to unite with acids or 
bases, and is less soluble in water containing them than an 
pure water It has a very bitter taste, and refuses to crystallise 
either from benzol or ether It contains no nitrogen Tbebaik 
is rich m tannic acid The txee yields a gum which forms a 
good adhesive mucilage having a dextro-rotatory property with 
polarized light It thickens immediately with ferric chloride, 
and gives no precipitate with neutral plumbic acetate. The 
ash amounts to 2 11 per cent 

Commerce. — The bark is not an article of commerce. 

Barks of a similar character are yielded by — 

Chloroxylon Swietenia, DC ., Wight III. %, t 56; 
JBedd. FI. Sylv., t. 11. Billu (Tel), Haladarava, Bhoriya 
(Mary, Mududa, Yummaay, Kodavaporsh (Tam), a native of 
the Western Peninsula and Ceylop, yields an astringent bark 
which is sometimes prescubed by Hindu physicians under the 
names of Raktarohida and Ragatrora, a name applied m India 
to several astringent barks The suber of this bark is dark 
browh, and very rough from the presence of numerous elliptic 
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corky lenticejs ; it is very loosely, attacked, and when removed 
leaves la nearly smooth pale red surface. The tree also affords 
a soluble exudation allied to gam arable, which occurs in amber- 
coloured tears, more or less cracked. It swells in water to a 
whitish and transparent jelly • with more water it becomes 
liquid enough, to pass through a paper filter. The solution has 
a slight acid reaction, it is coagulated without colour by ferric 
salts, and is not precipitated by neutral plumbic acetate. The 
gum affords a calcareous ash amounting to 4*16 per cent. 

The wood of this tree is the Satinwood of India ; it is oily, 
and turns well, making nice stethescopes, 

Cedrela Toona, Roxb. Cor. PI. Hi., t. 238 Bedd. FI. 
Sylv. t. 10. Tun (fli.nd.), Tam (,Mhr.),Nandunke{Ca».), Tunu- 
maram ( Tam .), and m Sanskrit Tunna and Nandivriksha, has a 
very astringent bark, which is used by native physicians m com- 
bi nation with Bonduc nuts as a tome and antipenodic The 
flowers (Gul-tun) , which are small, yellow, and sweet-scented, 
contain a yellow dye, and are considered to be emmenagogue 
Nees von Bssenbeck has published an account of some experi- 
ments made with the bark which indicate the presence m it 
of a resinous astringent matter, a brown astringent gum, and 
a gummy brown extractive matter, resembling u-lmme We 
find that the gum of this tree first swells, and then dissolves 
in water, the solution is unaffected by neutral plumbic acetate 
and feme chloride, and is optically dextrogyiate. The gum 
leaves when burnt 4 68 per cent of ash, consisting mainly of 
calcium carbonate. The wood resembles mahogany. 

Chickrassia tabularis, Adr. Juss. Wight III t ,t. 56 , 
Bedd. FI. Sylv. t. 9, a tree of -Eastern Bengal and of the West- 
ern Peninsula from the Concau to Travancore, has an astringent 
bark, without any bitterness, which is sometimes used as a 
febrifuge The wood, which is close-grained and light-coloured, 
is known as Chittagong wood, or While Cedar, and is Used by 
cabinet makers and coopers. The geneno name of the tree is 
denved from the Bengali name Chikrassi , it is called m Tamil 
AgiJ. 
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WALSURA PISCIDIA, Boxb. 

Fig. — Wight III . i t. 55. Syn — Trcchiha tufoliata. 

Hab — W. Peninsula, Malabar, Travaneore, Ceylon. The 
bark. 

Vernacular. — Walsura (Tam.), Walurasi ( Tel ) 

History, Uses, &C. — Roxburgh records that the baik 
is used to stupefy fish in. India, and that fish so caught are not 
considered unwholesome. Corre and Lejanne state that m 
the Antilles the tree is known as Herbe a manvaises gens or 
Hetbe a mediants, and that the bark acts as a dangerous 
emmenagogae and violent emetic 

For'skahl mentions a species (TrichiUa emetica), called j 
(Rukeh) by the Arabs, the fruit of winch is their Jauz-el-kai 
or emetic nut, and is used also m hair washes to kill lice, and 
made into an unguent, to cure itch. In India the Maho- 
metans have adopted the- fruit of Randia dumetoi uni as a 
substitute for the true -Jauz-el-kai of the Arabs (See Randia ) 

Mr Hollingsworth, Assistant to the Professor of Botany at 
the Medical College, Madras, has experimented with the bark 
off and on for about a year. He finds that it acts effectually 
as a fish poison, and he has eaten the fish killed with it and 
finds them quite wholesome He says the bark is stimulant 
and expectoiant, and thinks it must contain saponin 

Description. — The bark kindly supplied by Mr. Hollings- 
worth is about a quarter of an inch thick, and can easily be 
divided into a thick suber of a brown colour, very deeply and 
irregularly fissured in a longitudinal direction on the outer 
surface, with a tendency to separate m flakes, and an inner 
portion or liber of a bght cinnamon colour, and very hard and 
compact. The taste is bitter and astringent, a transverse 
section of the bark magnified shows very numerous groups of 
stony cells atranged m rows at regular distances amongst the 
liber tissue 
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Chemtcal composition . — The bark contains a resin anhydride 
m the alcoholic solution of the ether extract. It is light brdwn 
m colour, melting at about 80° C ; insoluble m water and in 
diluted acids and alkalies in the cold Boiled with strong soda 
it is slowly dissolved. It is partly soluble in dilute sulphuric 
acid when boiled, and separates m lustrous scales on cooling 
Withvstrohg sulphuric acid it dissolves with a deep red colour ; 
this solution precipitates on the addition of water. It reduces 
Fehling’s test, and its alcoholic solution is not affected by ferric 
chloride. Saponin is contained m the aqueous extract of the 
bark, and a large quantity of tannm, giving a greenish-black 
colour with ferric salts, is present m the extract obtained by 
spirit. 

AMOORA ROHITUKA, W. and A. 

Fig.— Bede? FI. Syl. t 132 , Giiff. Ic iv., t. 589,/. 3. 

Hab. — Assam, Sylhet, Ondh, W. Pehinsula The bark. 

Yernacxdar.- -Hann-harra, Hann-khana, Sohaga {Hind.), 
Kohituk, Raktarohida (J fax , YFam , Tel ), Tikta-iaj, Pitraj 
{Beng ), Amora-amari {Assam), Mullamnttala-gida {Can.). 

History, Uses, &C. — Hindu medical writers describe 
the properties of this tree, under the Sanskrit names -of 
Rohituka, Bohini and Bohera, as aperient, and a remedy for 
enlarged glands, liver disease, spleen, and corpulence. It is 
considered to be of peculiar efficacy m enlargement of the 
spleen, hence it bears the synonyms of Phha-ghna, “ spleen 
destroyer/' and Phha-shatru, iC enemy to spleen." A. Rohituka 
is an evergreen tree with -large pinnate leaves and dull yellow 
or reddish fruit about inch in diameter, which are 3- celled 
and 3-valved, and usually contain three chestnut-coloured 
oblong seeds, enclosed m thick, fleshy, scarlet arils. Graham 
likens the fruit to a ball of Windsor soap. Boxbnrgh fully 
describes the tree under the name of Andersonxa Rohituka, 
and states that where it is plentiful, the oil of the seeds is 
extracted for economical purposes. The bark appears to us 
to be a useful astringent. 
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Description. — Amoora bark is of a blaekish -brown colour 
externally, and rough from the presence of numerous small, 
elliptic, warty projections, arranged longitudinally, and fiom 
minute fissures. Its substance is of a deep reddish-biown, and 
shows a striated internal surface, fracture short j when fiesh it 
is soft and easily cut. 

The bulk of the bark is composed of parenchyme cells, 
containing starch and colouring matter , there are numerous 
yellow stone cells arranged in broken concentric layers, and 
very little woody fibre. The bark has a very astringent taste 
and turns of a greenish black when touched with a solution of 
ferric chloride. It has no particular odour 

Chemical composzHon — The bark contains two yellow resins 
soluble m ether, one of them insoluble m alcohol and alkaline 
solutions, the other soluble m such liquids and of an acid nature 
The alcoholic extract .contains both soluble and insoluble 
tannin, giving a dirty green reaction with ferric salts. A 
decoction of the bark gives a blue-black colour with iodine 
solution, showing the presence of abundance of starch, and the 
powder leaves 12 per cent, of mineral matter when burnt. 

AGL/AIA ROXBURGH I AN A, Miq. 

Fig. — Wight Ic., t. 106 , Bedd. FI Sylv ., t 130. 

Hab • — Western Peninsula, Ceylon 

Vernacular. — Pnyangu ( Wind ., JBeng , Mar.), Tottila-kayi 
(Can.). 

History, Uses, &C.— This tree is the Pnyangu of Sans- 
krit writers, and bears the following synonyms — Syama, Kdnta- 
tva, Nandmi, Phahm, Lata ; whiph form a very poetical descrip- 
tion and may be translated- — Like a slender maiden of golden 
complexion, elegant, graceful, a fruit-bearmg tree, with dioop- 
ing branches ; and a description the justness of which we have 
acknowledged by giving the name Aglaia (the bright one), one 
of the Graces, to the genus. The fruit is used in Hindu 
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medicine, and is considered to be cooling and astringent, and 
useful m inflammatory, bilious, and febrile complaints ; it is also 
thought to be beneficial m leprosy. The seeds appear to be 
the part to winch the medicinal reputation of the fruit is due. 

Description. — A large tree with pinnate leaves, and 
yellow flowers. Fruit £ to £ inch m diameter, sub-globose, very 
minutely pilose, 1 to 2 celled and seeded, buff-coloured when 
fresh, brown and wrinkled when dry. It consists of a thin shell 
inclosing 1 or 2 brown seeds, covered by a pink fleshy aril. 

The seeds are flat, of somewhat irregular outline, with one side 
slightly convex ; they are nearly half an inch in diameter and 
remarkably acid and astringent ; when dry they have an 
aromatic odour. 

Chemical composition — The seeds deprived of their husks, 
dried at a low temperature and reduced to fine powder yielded 
9 14 per cent of moisture. The ash amounted to 2*91 per cent., 
and contained no manganese With the exception of astringent 
matter which afforded the reactions for quercitanmc acid, there 
is nothing special to note in connection -with these seeds. 

The bark of Carapa moluccensis, Lam , the Qranatum 
IzttJieum of Rumphius (m. , 92, t 61), a tree of the muddy 
see. coasts of India and Ceylon, 18 bitter and astringent, 
and is employed by the Malays in colic, diarrhoea and other 
abdominal affections. 

CELASTRINEiE. 

CELASTRUS PANICULATA, Wtlld. 

Fig. — Wight III 179, t 72 , Tc - 1 . 158. 

Hah. — Hilly districts from Himalaya to Ceylon The Seed 

and oil 

Vernaoulai — Malkanguni (Hind., Qua., Mar , Can.), Gun- 
dumeda, Malkanguni \Tel ), Yaluluvai, Ati-parich- chain (Tam.). 

History, Uses, See. — The seeds have long been in repute 
with Hindu physicians on account of their acrid and stimulating 
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properties* and are called in Sanskrit Vanhiruchr, Kanguni, 
Katumbhi and Jyotishmati, the last synonym meaning “ light- 
possessing, 93 is an allasion to tlieir supposed property of sti- 
mulating the intellectual powers (jf^c) and sharpening the 
memory (^TTcf)*. There is a treatise called JyoHshmatz Kalpa 
m which is given the method of extracting the oil from the 
seeds* either Jby laying them on the blade of a sword and 
exposing them to the rays of the sun, or by the action of heat 
over the fire. This oil is used in the Counts and Colleges of 
India by a great many pundits to increase the intelligence of 
their pupils The Mahometans recapitulate m their works on 
Materia Medica with some additions wh%t the Hindus say 
about the drug. 

The seeds are thought to be hot and dry, aphrodisiacal, and 
stimulant, useful both as an external and internal remedy m 
rheumatism, gout, paralysis, leprosy, and other disorders which 
ai'e supposed to be caused by cold humours They may be 
administered m such cases commencing with a dose of one seeVl 
to be gradually increased to fifty by daily increments of one, at 
the same time the oil may be applied externally, or the ciushed 
seeds combined with aromatics The latter application is said 
to be very efficient m removing local pains of a rheumatic or 
malarious nature. Another preparation for internal administra- 
tion is made by placing the seeds with benzdm, cloves, nutmegs, 
and mace into a perforated earthen pot, and then obtaining by 
distillation into another pot into which it is fitted a black 
empyreuuiatic oil This substance was brought to notioe* by 
Herklots as a remedy m Beri-beri under the name of oleum 
nigrum In doses of from 10 to 15 drops twice a day it acts as 
a powerful stimulant, and geneially produces fiee diaphoresis. 
In the Concan 4 tolas of the leaf-jmce are given as an antidote 
m overdoses of opiuin, aiid the seeds made into a* paste with 
cow's urme are applied to cure scabies. 

Description — The fruit jls a 3-celled, globose green 
capsule, containing from 3 to 6 seeds enclosed m a complete 
anllus of a rich orange colour and sweet taste ; the seeds are 
about the size of millet, of a reddish-brown colour, oily, and 
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angular like the section of a sphere ; the testa is hard, and the 
kernel which is white has an acrid taste. The expressed oil 
( sometimes called staff tree oil) has a deep reddish-yellow colour, 
apparenty derived from the adhering anllus ; it deposits a 
quantity of solid fat after it has been kept for a short time. 

Chemical composition — The powdered seeds exhausted with 
ether afford 30 per cent, of a thick reddish, bitter oil with 
aromatic odour The bitter principle is insoluble both in cold 
and' boiling water, bub is readily extracted from the seeds with 
proof spirit. Ether -extracts it together with the oil, and it 
may be separated by shaking the oil with 85 per cent, alcohol. 
The bitter principle is of a resinous nature, similar to a 
glucosidal resin A small quantity of a tannin giving a greenish 
colour with ferric salts is present. The ash amounts to 5 8 per 
cent, of the seeds. 

Commerce . — The seeds and expressed oil are always obtain- 
able m the shops. Value, seeds, 2 aS. per lb. ; oil, Rs. 20 per 
cwt. The pomatum sold m the bazars under t)ie name of 
Maghas-shuddhi (brain polisher) is probably composed chiefly 
of this oil. 

EL^ODENDRON GLAUCUM, Pers. 

Fig. — Wight III. 178, U 71. 

Hab. — Hotter parts of India and Ceylon. The bark and 
leaves. 

Vernacular. — Bakra, Chann, Jamrasi (Sind.), T£mruj 

{Mar.), Nerija {Tel.), Chellupa-maram (Tam.). 

History, Uses, &c . — According to Dr. Sakh^ramArjun, 
the leaves are called Bhutapala by the Marathas, and are used 
as a fumigatory to rouse women from hysterical syncope, an 
affection supposed by the Hindus to be due to demoniacal 
possession Dried and powdered the leaves act as a sternutatory, 
and are used to relieve headache. Roxburgh says. — “ The 
fresh bark of the root, rubbed with plain wat^ is by the natives 
applied externally to remove almost eve-y sort of swelling. It 
44 
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is a very strong astringent, possessing scarcely any other sensible 
quality.” In the •Calcutta Exhibition Catalogue of 1883-84, it 
is stated that the root is a specific against snakebite, and the bark 
is used m native medicine and sai d to be a virulent poison. From 
experiments we have made there would- appear to be no grounds 
•whatever for the statement that the plant is poisonous . as 
stated by "Roxburgh its most remarkable property is astringency. 

Description. — Leaves opposite, sharp -petioled, oblong 
and cuneate-oblong, sometimes very acutely, and sometimes 
obtusely serrate ; texture hard, with both surfaces polished, the 
upper shining , apex rather obtuse, and always bent down, from 
3 to 4 inches long, and about 2 broad. The root bark is compact 
and brittle, and has a granular fracture, it occurs m small 
irregular fragments, is of a dull reddish colour, and is covered 
by a scabrous brittle suber, the external surface of which is 
brown or sometimes yellowish, and the substance find internal 
surface of a bright brick red. Some pieces of the bark show 
small warty prominences which are usually fissured exposing 
the brick red colour of the suber 

Both leaves and bark are astringent to the taste and slightly 
bitter The microscope shows that the bark is loaded with 
large rhomboid crystals, which are chiefly deposited along the 
course of the vascular canals ; the red colouring matter is 
mostly contained m separate cells, only a few stone cells are 
present, the friable nature of the bark is therefore due to the 
large crystalline deposit. 

Chemical composition . — Elseodendron hark contains an alka- 
loid separable by lime and chloroform, which gives a purplish 
colour with sulphuric acid, and yellow with nitric acid. 'The 
alkaloid was m the bark in combination soluble in water, 
forming a crystalline salt when evaporated. Two resins were 
found, one soluble m ether -and warm amylic alcohol, the other 
in rectified spirit. The bark afforded 8 per cent of tannin, 
giving a dark green colour with ferric salts, and 5*25 per cent, 
of glucose* The air-dried hark had 6*98 per cent, of moisture, 
and gave as much as 18*15 per cent, of white ash when burnt 
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More than four-fifths of the ash consist of calcium carbonate^ 
mostly from the reduced calcium oxalate. 

EUONYMUS CRENULATUS, Wall. 

Fi g.-^-Wkght, Ic. t. 973 ; Bedd., Ft. Sylv. t. 144. 

Hab . — Western Peninsula, Nilgin hills. 

EUONYMUS PENDULUS, Wall. 

Hab. Temperate Himalaya, East Bengal. 

EUONYMUS TINGENS, Wall. 

Hab . — Western Temperate Himalaya 

Yerncieulai * — Bdrphah, Sikln, Rangchiil, Gull, Papar, 
Chopra, Elunku, K£sari (H%nd.). These names are applied 
indiscriminately to several Himalayan species. 

History, Uses, &C* The genus Euonymus consists of 

about forty species, most of which ara natives of the tropical 
regions of Asia and the Malay Archipelago, but a few are 
scattered over Europe and America A shrub called iv&mfxos 
is mentioned by Theophrastus (If P 3, 18, 13), also by Pliny 
(13, 38), it was reputed to be poisonous, and to cause purging 
and vomiting. Matthiolus ( Valgr Y., i 173, jf) identifies it 
with Euonymus au? opceus, and Gerarde calls the same plant 
E. Theophrasti* In English it is called Dogwood, Pnckwood, 
Skewerwood, or Spmdlewood , the French call it Fusam and 
the Germans Spindelbaum* The generic name, which m Greek 
signifies C€ of good repute/* is applied to this genus by anti- 
phrasis. The fruit of E europceus is sometimes used m Europe 
to destroy lice* A drug called Euonymm, prepared by preci- 
pitating a concentrated tincture ot the bark of E xtropurpurens 
with water, was first introduced by the Eclectie physicians of 
America. Griffith (Med. Botany) states that E amenea?zus , 
E. europceus , E* ccti opurpureus and several other' species have 
similar properties, being all nauseous, put gative and emetic* 
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The numerous species of Euonymus which are common in the 
mountainous districts of India do not appear to be used as 
a purgative by the Hindus, neither does it appear that their 
medicinal properties have been investigated by European 
physicians resident m India. 

According to Rutherford ( Phys . action of drug's on the secretion 
of Bile, 1880, p. 45), 5 grains of Euonymm mixed with a small 
quantity of boiling water and placed m the duodenum of dogs> 
powerfully stimulated the liver ; m these animals it only slightly 
increases the intestinal secretion, but m man it is an active 
purgative. Its action on dogs was found to be almost identical 
with that of podopbyllm. The usual dose as a purgative is two 
grams at night, followed by a saline purge in the morning, which 
according to Rutherford should be sulphate of sodium. 

The inner portion of the bark of E. tingens is of a fine yellow 
colour, and is used by the Hindus to make sectarial marks on 
the forehead. It is also used like Mdmiran to subdue inflam- 
mation of the eyes. The wood of all the species is hard and 
closc-gramed, and is used for carving spoons and other small 
articles. The vernacular name KimJcu refers to the colour of the 
anQus so remarkable m plants of tbis order. Kunku is the red 
substance used to make the small, round, Ted spot on the 
forehead, without which the toilet of a Hindu belle would be 
incomplete 

Description. — The bark of E. crenulatzis is almost white 
when fresh, but acquires a pmkish-browu colour on drying ; the 
external surface is covered by a tbin suber, and marked with 
numerous minute transverse lenticels; on the removal of the suber 
a chocolate-coloured surface is exposed, marked with similar 
lenticels of a pale colour. The bark breaks with a short fracture 
anddias a close waxy texture ; ferric chloride stains it dirty green . 
It is slightly astringent and not bitter. The outer surface of 
the bark from the larger branches of E. pendulus is grey and 
fissured in every direction ; when this is removed an inner suberous 
coat of a bright yellow' ochre colour is exposed. The woody 
inner bark is of a pale chooolate colour and of close waxy texture. 
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its inner surface is almost white when fresh, but when dry of a 
pale cinnamon colour. The taste is astringent , ferric chloride 
stains it a dirty green. 

Chemical composition . — The tincture of the bark of E. 
crenulatuo is of an olive-green colour, and produces a turbidity 
when poured into water. The tincture evaporated to dryness 
and treated with water, gives a soluble portion containing 
tannin, a sugar, but no alkaloidal body It precipitates with 
ferric chloride dirty green, and with gelatine and plumbic 
acetate, but not with iodine or potassio-mercunc iodide. 
This extract evaporated to dryness affords white transparent 
rhombic crystals. The resinous portion insoluble m water is 
of a green colour, tasteless, and amorphous, soluble m ether, 
but imperfectly so m alkalies and alkaline carbonates. The 
aqueous solution contains gam, and when evaporated is highly 
crystalline, probably from the presence of ruanmte, or other 
saccharine substance. 

The bark of E pendulus is, m composition, very much like 
that of E. crenulatus The young bark gives a green tincture 
with spirit, and the older bark a red tincture ; m each case on 
dissipating most of the alcohol and treating with water a green- 
ish yellow resinous substance falls, and a bright red liqiiid 
remains. The resins are soluble m ether and paitly in alkalies, 
and the red astriugent supernatant liquor consists of tannm, 
giving a murky green colour with ferric chloride, and a quan- 
tity of sacchanne matter. No bitterness was perceived m the 
extract, and nothing alkaloidal was detected The aqueous 
extract of the drug, after exhaustion with spirit, contained a 
large quantity of a white,, neutral crystalline body, which was 
dissolved by hot alcohol and crystallised out on cooling. The 
bark bad no marked smell or taste and afforded a light buff- 
colouied powder. The powder treated directly with rectified 
spirit gave 45 5 per cent of extract, and when burnt left 12 8 
per cent of carbonated asb. 
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ZIZYPHUS VULGARIS, Lam . 

Pig. — Sibth . FL Grc&c. I. 159, £ 241. Jujube (Fra# ), 

Jajubier (Fr,). 

Hab, -N. Ijidia, Persia, China. The dried fruit. 

Fernactdar. — Unn^b (Arab., Ind .), Smjid-i-jil6ni ( Pers ,). 

History, XJses, &C. — This is the Ju]ube of Arabic and 
Persian works on Materia Medica, and is largely imported m a 
dry state both irojn the Persian Gulf and China. Mir 
Mohammad Husain describes it as “ the fruit of a well-known 
tree of nearly the same size as the kun^r* and olive, but 
having leaves a little thicker and longer than those of the 
kunar, with one side downy. The bark, wood and fruit of the 
tree are red The best fruit comes from Jurjan, China and 
Nipal; it should be sweet and moderately astringent, about 
the size of a dried date and with a small stone/' He gives a 
long account of the medicinal virtues of the Jujube, from 
which we gather that he regards it as a suppurative, expecto- 
rant, and purifier of the blood Pliny (3 5, 14,) mentions 
Zizyphuk as an exotic fruit coming from Syria, more like a 
berry than ar apple. Sib thorp informs us that it is called m 
modern Greek naXLovpL, and is probably the TraXiovpos of Diosco- 
rides. + The bark of the tree is used to clean wounds and sores, 
the gum m certain affections of the eyes, and the leaves when 
chewed are said to destroy the power of the tongne to appre- 
ciate the taste of disagreeable medicines. The French prepare a 
P&te de jujubes by extracting 5 parts of jujubes m sufficient 
water to obtain 35 parts of infusion, m which ar© dissolved 
gum Arabic 30 parts and sugar 20 parts , the solution is eva- 
porated, two parts of orange flower water added, kept slowly 
boiling for twelve hours, and then poured into moulds. 

* Kunar or Kmar, Zizyphus Jujuba , or wild Jujube, a generative tree of 
Persia from which the first spaik of fire was obtained (Bundehesk, cap 15.) 

t Dios 1 , 106 . 
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In India we havo also several cultivated varieties of 
2. Jujuba (Sans. Vadari or Badari, Dvipami and Vanafcoli) 
winch, afford edible fruit, as well as a wild variety , their bark 
is powerfully astringent, and a kind of lac, known as Bon-l&k, 
is found upon them. The fruit is dried and powdered j this 
powder is called in Hindi Ber-chuni , and is used as an article of 
diet The young leaves are pounded with those of Ficua 
glomei ata, and applied to scorpion stings , they are also with 
Acacia Catechu leaves given as a cooling medicine in hot 
weather in doses of two to!5s (360 grains) According to 
Amslie, the root is prescribed nx decoction by the Vjtians in 
conjunction with sundry warm, seeds, as a drink m cer tain 
cases of fever. 

The white pear T shaped fruit of Z. rugosa (Turan) ia 
eaten by the natives, and the bark is used as an astringent m 
diarrhoea The fruit of Z. xylopyra is used by shoe-makers 
for blackening leather and for making blacking. The flowers 
of Z. rugosa, with an equal quantity of the petioles of the 
Betel leaf, and half as much lime, are given in 4-gram pills 
twice a day for menorrhagia. 

Description. — The dried fruit which comes from China 
is from 1 to 1£ inch long and f inch broad; skin red, much 
shrivelled; pulp adherent to the stone, spongy, sweet and 
yellow; stone 7-10th mch long, very hard and rugose, apex 
sharp-pointed , shell very thick , seed oblong, flat, of a chestnut 
colour, 4-10th inch long and 2-10th broad. The fruit which 
comes from the Peisian Gulf is somewhat smaller. 

Chemical composition — Jujubes contain mucilage and sugar. 
The bark and leaves contain tannin. The watery extract of the 
wood contains a crystallizable principle (ziziphic acid), a tannin 
(ziziphotannic acid) and a little sugar. _ LLoIloulA. 

Commerce. — The Indian market is sutoplSW ti^jn ^Maafcaxty 
the Persian Gulf ports. The Chinese! fruit m : ptjeferred, ..as 
it is larger and sweeter. Value, CMnp««». ft Ar-P Rnl»+ 
maund of 67£ lbs . ; Arabian, Rs. 4 — 6. 
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RHAMNUS WIGHTII, W. $■ A. 

Fig . — Wight Ic., t. 159. 

Hab . — Western Peninsula, Concan to Nilgins. The bark. 

Vernacular. — Raktarohida, Ragatrora ( Mar ). 

History, Uses, &C. — W"e have not been able to identify 
this drug with any of those mentioned m native works on 
Materia Medica The name Raktarohida or Raktrora, c ‘ red 
Rohita,” appears properly to belong to Amoora Rohituka, but it 
is applied popularly to several astringent drugs. R. Wiqhtii is 
a common shrub upon the highest hills of the Western ghauts, 
and extends to the Nilgiris and Ceylon , the leaves are glabrous, 
sub-opposite, elliptic, shortly acuminate, sharply serrate, and 
sub-coriaceous Pedzcels axillary, fascicled, much shorter than 
the petiole, calyx 5-cleft, petals cuneate-obovate , flowers greon- 
ish-yellow , styles 3 — 4, diverging ; ovary 3 — 4, celled Gibson 
states that the bark is m much repute on account of its tonic, 
astringent and deobstruent properties ( Bombay Floia ) A 
liquid extract of this bark has been given by Dr J. North 
in half dram to two dram doses to a number ,of natives without 
experiencing either any astringent or aperient effect , the larger 
dose produced no nausea, and it appeared to have only some 
slight tonic action. It is brought to Bombay by herbalists and 
sold to the shopkeepers. 

Description. — The dried bark occurs as single quills or 
in curved pieces from 2 to 3 millimetres in thickness. The 
outer surface is dull brown m colour, beset with numerous 
corky protuberances or lenticels opening longitudinally, and 
sometimes closely covered with whitish or greenish lichen. 
The younger bark is ashy-grey with fewer lenticels , the older 
bark presents a more rugged surface, due to the growth of cork 
and the occurrence of deep transverse craoks, and is much 
thicker. The outer surface of the middle layer is reddish-brown, 
and exhibits indentations and transverse markings corre- 
sponding with the waits and cracks of the exterior layer. The 
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inner layers consist of pale liber fibres running through a mass 
of cells containing yellojtvish-brown colouring matter of a waxy 
consistence. The inner surface is dark chocolate-brown, be- 
coming almost black when kept for some weeks The fracture 
is short externally, and tough and fibrous internally. A section 
touched with a drop of potash solution becomes intensely red, 
with ferric chloride dirty green, and with iodine solution black. 
The taste is astringent and bitter, but not unpleasant, a 
sweetish after-taste being left on the palate The odour of the 
bark recalls that of tan. 

Microscope structure . — A microscopic examination shows that 
throughout the parenchyma, especially of the mesophloeum, there 
are a number of aggregate crystals, more plentiful in older 
specimens. The mesophloeum contains many thick-walled cells. 
The medullary rays and inner cellular layers are filled with 
starch granules A yellpw colouring matter, residing princi- 
pally m the liber and cambium, becomes brilliantly red m con- 
tact with potash solution In the cells surrounding the liber 
vessels, are numerous large rhomboidal crystals 

Chemical composition -—The bark has been examined by 
D. Hooper ( Pharm . Journ., Feb. 1888), with the following 


results . — 

Crystalline principle 0*47 

Light brown resin soluble m ether . 0 85 


Red resin soluble m ether 115 

Red acid resin soluble m alcohol . . 4 56 

Indifferent a — resin sol. m alcohol .. 3 80 

Indifferent /3 — resin sol m alcohol ... 1*6^ 


Tannin 2*68 

Bitter principle '. 1*23 

Sugar reducing 2 20 

Sugar non-reducing . . ....... 10*12 

Malic acid (?) 0*89 

Cathartic acid 4*42 

Extractive soluble m water 0 65 

Albuminous matter 6*67 


Modification of arabin sol in alkali . 1*75 
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Calcium oxalate 7*43 

Starch 7*83 

Modification of arabin sol. m acid .. . 5*54 

Cellulose 16*3 7 

Suberm, &c. 6*38 

Lignin 9*80 


Ash (balance of) 3*39 

Moisture and loss 0*38 


100 00 

The ash gave the following analysis: — 

Insoluble silica 1*48 

Soluble silica 0 18 

Iron and alumina 1*55 

Lame 47 04 

Magnesia 2*91 

Carbonic anhydride 35*52 

Phosphoric anhydride . 1*78 

Sulphuric anhydride 0 68 

Chlorine trace 

Alkalies, &c., by difference 8 86 


100*00 

Mr Hooper remarks that the crystalline body found m the 
ethereal extract appeared under the microscope as white 
transparent prisms, and was sparingly soluble m water, ether, 
alcohol, and boiling bisulphide of carbon. When freed fiom 
adherent resin, it was not coloured by strong sulphuric acid of 
potash solution, the crystals melted and partly sublimed when 
heated, leaving a deposit of carbon- It had similar reactions 
with the “ crystalhzable body ” obtained by Piescott frotn 
Casccw a Sagi ada The light brown resm was soluble m rectified 
spirit, and gave a fine rose colour with diluted alkalies. When 
heated it melted to a reddish mass, and gave off greenish-yellow 
vapour, which sublimed and had similai characters to the 
original resm. It was senai-cr) stallme when observed under the 
microscope. 
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The red resin soluble in ether gave a fine purplish-red with 
alkalies, and was totally precipitated from solution by acids. It 
gave a crimson colour fading to a yellow, and dissolved in 
concentrated sulphuric acid. With nitric acid it became an 
orange-brown solution, and was precipitated on the addition of 
water. It was quite tasteless, and had no crystalline structure 
when evaporated' from different solvents- 

The red acid resin soluble in alcohol constituted the larger part 
of the resins present. It differed from the resins soluble in ether 
by its rapid decolonzation and removal from solutions when 
shaken with animal charcoal. It is coloured deep red- brown with 
potash, and is at once thrown down when neutralized with 
acids. 

The a-resin appears to be changed by beat and acids into 
the red resin soluble m alcohol The ^-respa. is known by its 
ins olubility in ammonia and fixed alkalies, but it affords red' 
solutions with strong nitric and sulphuric acids. It has a 
brown eolour which changes to green on exposure to the air. It 
resembles “ the light yellow resin or natural body” found by 
Prescott m the bark of Cascara Sagrada. 

VENTILAGO MADRASPATANA. Qartn. 

F ig . — Wight Ic t 163; Octrtn Fruct. I 223, f. 49, f. 2. 

Hab. — Southern India, Ceylon, Burma The root bark. 

y emacular. — Khand vel, Lokh an di (Mar. ) , V emba dam (Tam . ), 
Popli-chukai (Can ), 'Surfighdndu-putta (Tel ). 

History, Uses, &C- — Vembadam bark has long been 
used m Madras and Mysore as the source of a reddish brown 
dye, the tint of which is fixed by means of kadukai (chebulic 
myrobalans) and ypaddicai am (aluml A.mslio states that the 
powdered bark mixed with gmgelly oil is sometimes used as an 
external application for the itch and other cutaneous eruptions- 
He gives Raktavalh, t( red creeper,” as the Sanskrit name 

The bark of the stem serves as cordage, and the natives of 
Amboyna make ropes of it. Bucbanan frequently mentions 
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the dye under the name of Popli, and places it amongst the 
forest products of Mysore, (u. 305.) 

Description — The Ventilago is a large scandent shiub, 
and reaches to the top of the highest trees m the forests 
■where it grows. The leaves are ovate, acuminate, coriaceous 
and shining, and the flowers are m slender spikes. The fruit 
is samaroid, from 3£ to 2 inches long, and § inch broad; the 
nut is about the size of a pea, girt at the base by the remains 
of the calyx forming a disc. The roots are from | to 1 inch 
in diameter, and rough with reddish loose scales. The drug 
consists of the root bank m scales made up of numerous papy- 
raceous layers of a deep reddish brown colour, and m some 
of the older pieces, with a metallic lustre. Vembadam bark 
gives up a red colour to water, and an intense reddish brown 
colour to rectified spirit , by being heated together the colour- 
ing matter is communicated to certain fats and fixed oils, and 
it is taken up by volatile oils even m the cold 

Chemical composition . — By treating the drug with water 
a liquor is obtained of red colour and slight aeid reaction, 
giving violet red precipitates with lead acetate, calcium and 
barium hydrates, a rose-tmted lake with alum and potassium 
carbonate, and muddy mixtures with ferrous and ferric salts. 
The alcoholic solution is more acid m reaction, and does not 
precipitate with alcoholic lead acetate , the colour is removed 
from solution by mean" of animal charcoal, but not by heating 
with zinc dust Evaporated carefully to dryness no crystals 
were observed, and the red mass re-dissolved m chloroform, 
benzol and carbon disulphide, and m alkaline solutions with a 
magenta hue, which was discharged by acids This colouring 
matter is of an acid nature, and is probably one of the deriva- 
tives of anthracene. 

Commerce - — Vembadam bark is collected extensively on the 
northern slopes of the Nilgiris In the Annual Report of the 
Madras Forest Department for 1887 t 88, it appears that 3 tons 
were collected, which realized a revenue of Rs. 62, the value of 
the permits. During the year 1888-89, 43 maund of 1st class 
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bark and 66 mauuds of 2nd class bark were collected and 
sold by Government agency at Rs 2 and Rs. 1-8 per maund 
respectively 


AMPELIDEiE 

VITIS VINIFERA, Linn . 

Fig. — Bentl. 8r Trim , i. 66 Tbe Vine {Eng), Vigne 
cultivee ( Fr.) 

Hab • — N.-W. Himalayas. Cultivated elsewhere Grapes 
and raisins. 

Vernacular. — Angur, Hath (Hind), Drakh (Guz ), Draksha 
{Mar.), Dirakhsha-pazham {Tam.), Dr&ksha-pandu {Tel ), Drak- 
shi-hannu ( Gan ), Drakhya ( Beng ). Raisms, Kishmish, Muna- 
kha ( Pers., Ind . ) . 

History, Uses, &C. — The cultivation of the Vine is of 
great antiquity. -N"oah planted a vineyard, and by drinking of 
the wine was made drunk. The wife of Jamshid tried to poison 
herself by drinking the juice of grapes, but the effects pro- 
duced were such as to induce others to taste the poison. 
Hesiod gives directions for pruning the vine. According to 
Greet tradition, Dionysus taught all nations to cultivate the 
vine and to dnnk wine The Dionysus of the Greeks and the 
Inctra of the Hindus are symbolical of the productive, overflow- 
ing, and intoxicating power of nature which often carries man 
away from his usual quiet and sober mode of living The Soma 
of the Hindus and the original wine of Greek tiadition was 
doubtless the celestial Amrita or Ambrosia Grapes, in Sanskrit 
Draksha, are noticed by Susruta and Charaka , m the dried 
state they were used iu medicine on account of their demul- 
cent, laxative and cooling properties. It Would also appear 
that a spirituous preparation was made from them, and was 
used as a stimulant under the name of Draksha arishta, the 
receipt for making which is as follows — Raisms, !?4 Ids , 
water 256 lbs , boil together until reduced ito one-fom *h and 
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strain ; then add, treacle 50 lbs , cinnamon, cardamoms, folia 
malabathri, flowers of M'esua f erred] fruit of JLglaict Roxbur— 
ghiana, black pepper, long pepper and seeds of Embelia 
Ribes , all m fine powder, of each 2% ozs , and set aside for 
fermentation. Grapes are described by Dioscorides under the 
name of arratpvXq • he also notices raisins (crratfr is) and their medicinal 
properties * Pliny speaks of Urce, grapes, and Acini pas si, 
raisms.f The rpvg oivov of the Greeks, Fcex vim m Latin, is opr 
Argol ; the Mibh-el-tartir of the Arabs. Mahometan writers 
consider grapes and raisins to be attenuant, suppurative and 
pectoral; the most digestible of fruity purifying the blood and 
increasing its quantity and quality; they say that they are more 
wholesome if kept a few days after being gathered, and that the 
skm and stones should not be eaten The ashes of the wood 
are recommended as a preventive of stone m the bladder, 
cold swellings of the testes, and piles ; in the two last named 
diseases they are to be applied externally as well as given 
internally. The juice of unripe grapes, Husium (Arab.), 
Ghiireh (Pers), is used as an astringent, it is the o^okiov of 
Dioscondes, our Verjuice, and the Agresto of the modern Italians, 
who still use it in affections of the throat The cut branches of 
the vine yield m spring an abundant sap, which was formerly 
used as a remedy for skin diseases, and is still a popular remedy 
m Europe for ophthalmia. 

Exit actum pampmo’rum vitis, which is used in some European 
countries as an astringent, diuretic, nervine and antispasmodic, 
and also to remove freckles, is made by evaporating the 
expressed juice of the young buds of the vine, exhausting 
the extract with alcohol, and again evaporating.' 

Grape marcs calcined m a closed vessel yield a fine black 
charcoal known as Noir de Fi ancfort 

Different kinds of wine are used in medicine and pharmacy 
The physiological action of wine upon the system is m some 
respects similar to that of alcohol, small doses being stimulant 
and large doses narcotic. Wine has also secondary medicinal 
— - D l0S vTi ' ~ ’ 

t Phn "If, 1, ft seq 
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effects winch vary m different wines. Light white wmes are 
diuretic, aud red tonic and astringent. Taken in moderate 
quantity at meals, wine increases the heat of the body, aids 
nutrition, stimulates the functions of the different organs, and 
promotes the play of the imagination. 

In making medicinal wines, a rich sweet wine should he 
used for the preservation of changeable drugs, red wines for 
tonic and astringent substances, and white wines for diuretic 
medicines. ( Dorvault . ) 

Description. — The ovary of Vitis inmfera is 2-celled, 
with two ovules in each cell ; it developes into a succulent, 
pedicellate berry of spherical or ovoid form, m \yhich the cells 
are obliterated and some of the seeds generally abortive As 
the fruit is not articulated with the rachis, or the rachis with 
the branch, it does not drop at maturity, but remains attached 
to the plant on which, provided there is sufficient solar heat, 
it gradually withers aud dries : such fruits are called raisins of 
the sun. (jEZ anbury.) 

Misci oscopic structure . — The outer layer or skm of the berry 
is made up of small tabular cells loaded with a reddish gra- 
nular matter, which ou addition of an alcoholic solution of per- 
chlonde of iron assumes a dingy green hue. The interior 
parenohyme exhibits large, thin walled, loose cells containing 
an abundance of crystals (bitartrate of potassium and sugar). 
There are also some fibro-vasculi r bundles traversing the 
tissue in no regular order. ( Phai macographia.) 

Chemical composit%on — From the Pharmacograplna we 
gather that the pulp abounds in grape sugar and crearri of 
tartar, each of which m old raisms may be found crystallised 
in nodular masses , it also contains gum and malic acid. The 
seeds afford 15 to 18 per cent, of a bland fixed oil, which is 
occasionally extracted, and which becomes thick at — 15° C., and 
congeals to a biowmsh mass of the consistence of butter at 
about ——16° to — T8° 0. On exposure to the air the oil remains 
smeary for some tune, but finally dries. ( Brannt .) Fitz has 
shown that it consists of the glycerides of erucic acid, C 22 BE 42 
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0~, stearic acid and palmitic acid, the first named acid largely 
prevailing The crystals of erucic acid melt at 34° 0. , by means 
of fused potash they may be resolved into arachic acid, 0 2Q H 4l ° 
O 2 , and acetic acid, C 2 H> O 2 The seeds further contain 5 to 
6 per cent of tannic acid, which also exists in the shin of the 
fruit. Wine is of a very complicated composition. In an old red 
wine/the following substances have been found m 1,000 parts : — 
Water 878, alcohol, containing traces of bqtync and amylic 
alcohol, several aldehydes, and the bouquet composed of acetic, 
capnc, caprylic, and oenanthic ethers, and essential oil 100. 
Sugar, mannite, glycerine, mucilage, gums, colouring matter 
or oenolin, fatty matter, nitrogenous matter or ferment, tannin, 
carbonic acid, acid tartrate of potash, tartrates, racemates, 
acetates, propionates, butyrates, lactates, citrates, malates, 
sulphates, nitrates, phosphates, silicates, chlorides, bromides, 
iodides, fluorides, meconates; potash, soda, lime, magnesia, 
alumina, oxide of iron, ammonia 22. Pasteur has recorded the 
presence in all wines of gum combined with phosphate of lime. 
( Un . Pharrn ., 1869) Ludwig that of tnmethylamme, and 
Lebaigne the frequent presence of manganese {Un. Pkarm ., 
1870.) 

G. Laumert has found that boric acid is contained in German, 
French, and Spanish wines, and in the leaves and tendrils 
of the grape vine. {Ber 21, 3290.) 

The aroma or bouquet of wines is due to certain essential oils, 
specially belonging to each kind ; the vmous odour is due to 
an oil or ethereal principle which has been isolated by Liebig 
and Pelouze and named oenanthic ether This oil, which exists 
only m small quantity, appears to be formed dnrmg fermen- 
tation Faur€ thinks it is derived from the skin of the 
ripe fruit. Berthelot has -isolated tlie bouquet by shaking the 
wine m a vessel of carbonic acid gas with ether freed from 
air by passing carbonic acid gas through it- The echer on eva- 
poration m a current of carbomc acid gas gives an extract 
possessing the vinous odour and peculiar bouquet of the wine. 
( Dorvault . ) 
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The average percentages of alcohol m the wines most used 
m India are: — Marsala, 17 91, Madeira, 20*48, Port, 20*00; 
Sherry, 17*63; Malaga, 15*00, Sauterne, 15*00; Burgundy, 
13*40, Champagne, 11*60 to 12 77; Bed Bordeaux, 8 — 11*00. 

According to 3. Komg and C. Kranch, Black raisins contain : 
Water 23*18, Albuminous matter 2*72, Pat 0*66, Grape sugar 
55*62, Other nou-nitrogenous matter 14*12, Cellulose 1 94, Ash 
1 36. In the dry substance they found Nitrogen 0*56, Sugar 
72 43 per cent Sultana raisins examined by E. Mach and 
K Portele yielded — Water 20 4, Dextrose 30*2, LevulQse 36*4, 
Pectin 1*86, Free acids 1 76, Malic acid 0 38, Argol 3*28, Inso- 
luble matter 5 0, Ash 2 03. In the dry substance the total 
sugar amounted to 83 66 per cent. (Konig, Nahrungs-mittel.) 

The leaves of the vine gathered m the early summer contain, 
according to M C. Neubaur, tartaric acid, bitartrate of potash, 
quercetin, quercitrm, tannin, starch, malic acid, gum, mosite, 
uncry stalliaable sugar, oxalates of lime and ammonia, and 
phosphate and sulphate of lime. In autumn the leaves contain 
much more quercetin and only a trace of quercitrm. Inosite 
and malic acid are no longer present. 

Commerce — Grapes are produced m mostpai’ts of the table 
land of India, along the coast the climate is too moist for vine 
cultivation A very superior half-dried grape, resembling 
those sold in Europe, is brought from Cabnl packed in chip 
boxes. The raisms found here are the Sultanas from Cabul 
and Persia, some of which, very large "and of a pale greenish 
yellow colour, are called Angul Di akk ; the black bloom raisins 
( Kali Drakh) from the same countries, which are used for 
medicinal purposes, and an inferior kind, called Muna1cha t 
like. the nuddmg raisins sold m England. 

v alue, Indian grapes, 2 to 4 annas per lb. ; Cabul, 4 annas 
per box, containing about 100 grapes. 

Kaisms, Cabul and PerBian, Bs. 5 to 7 per Surat maund of 
37 £ lbs. ; Bloom, Bs 5 , Munakha, Bs 3, Angul Drakh, Bs 6£. 
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VITIS QUADRANGULARIS, Wall 

Fig — Wight Ic , t 51; Rheede, Sort. Mai. v%i., t. 41. 
Vigne et Raisins de Galam ( Fr.) 

Hab . — 'India, Arabia. Tbe stalk and leaves. 

Vernacular. — Harsankar, Harjora, bTallar ( Hmd ), Pirandai 
{Tam.), Nalleru ( Tel ), Horjora ( Beng .), Mangaruli {Can.), 
Ohaudh&n-kandvel {Mar.), Chodhari, flarsankar (Guz.~). 

History, Uses, &C. — This is the Ashtl-sandhana of 
Sanskrit writers. The leaves and stalks when young are some- 
times used as a vegetable, when older they become acrid and 
are thought to have medicinal properties. Amshe says that 
when dried and powdered they are -prescribed by the Tamool 
practitioners in certain bowel affections connected with indiges- 
tion ; they are also considered as powerful alteratives ; of the 
powder about two scruples may be given twice daily m a little 
rice water. Porskahl states that the Arabs when suffering 
from affections of the spine make beds of the stems. 

The juice of the stem is dropped into the ear m otorrhoea, 
and into the nose in epistaxis , it has also a reputation m 
scurvy, and in irregular menstruation , m the latter disease, 2 
tolas of the juice, extracted by heating the plant, is mixed 
with 2 tolas of ghi and 1 tola each of Gopichandan (a white 
clay) and sugar, and given daily. 

Description. — A climbing glabrous plant with fibrous 
roots ; stem 4-angled, winged ; stipules lunate entire ; leaves 
very thick and fleshy, alternate, generally 3-lobed, cordate- 
ovate, serrulated, short petio-led ; umbels shortly peduncled ; 
stamens 4 ; petals 4, distinct ; fruit globose, size of a large 
pea, very acrid, one-celled, one-seeded , seed solitary, dbovate 
and covered with a dark brown spongy integument ; flowers- 1 
small, white, appear at the end of the rainy season. 

VITIS INDtCA, Idnw> m 

Fig, — Rheede, Soft. Mai. vii., 6. Indian Wild Vine 
{ting.), Vigne d’lnde (Fr.), Uvaa dps bugios {Port.). 
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Hab • — Western Peninsula. The tubers 

Vernacular — Amdhuka (I. Tm<l), Amoluka ( Beng .), Ran- 
draksha, Kole-jan (Mar.), Sambara-valh (Tel). 

History, Uses, &C — This is a large climbing plant, 
with perennial tuberous roots , the fruit and leaves as 
well as the whole appearance of the plant remind one of the 
Vine. Rkeede says that the juice of the root with that of - the 
kernel of ‘the cocoanut is used as a depurative and aperient 
The country folk in the Concan also use it as an alterative m 
the form of a decoction ; they consider that it purifies the blood, 
acts as a diuretic, and renders the secretions healthy The 
tubers of V. latifolia, Govila (Beng ), Bheecle , Sort. Mai 
viL, 13, t 7, are used for a similar purpose 

Description. — The roots form large bunches of tubers 
attached to a central root stock , the tubers are from one to 
two feet long, tapering at both ends, with a maximum dia- 
meter, when fresh, of from two to three inches, externally they 
are covered by a brown epidermis, and marked with small 
wart-like protuberances arranged m circular rings ; internally 
they are red and juicy. A section shows a thick stringy 
cortical portion easily separable, and a central fleshy part of 
the consistence of a parsnip. Under the microscope the root 
is seen to be made of a thin-walled parenchyma, the cells of 
which contain large oblong starch granules, and numerous 
bundles of needle-shaped crystals, the outer portion of the 
root and root bark is traversed by numerous very large fenes- 
trated vessels. The taste is sweetish, mucilaginous and 
astringent. The tubers are rich in salts of potash and lime. 
When fresh they are acrid, owing to the mechanical irritation 
caused by the needles of oxalate of lime. 

LEEA SAMBUCINA. WiUd. 

Fig. — JEBieede, Sort. Mai. it., 26.; Wight , Zb. t. -78; Ulus.* 
t. 58. Syn. — Leea Staphylea, Roxb- 

Hab. — Hotter parts of India. The roots. 
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Verrvaculat. — Kurkur-jihwa {Deng., Hind), Ankados {Tel.), 
KarKaui (Mar.), Dm (Goa ). 

History, Uses, &c. — This plant is the Naiugu of 
Rheede, who gives Dmo as the BrahmimC name, and says that 
a decoction of the root is given m colic, and that it is cooling 
and relieves thirst. 

The roasted leaves are applied to the head an vertigo; the 
juice of the young leaves is digestive. In Goa it is called 
Dino by the natives and Rafcanhia by the Portuguese, and is 
much used m diarrhoea, aud chronic dysentery. In Re Onion 
the root is called Lois de Bureau, and is said to be used as a 
sudorific. 

Description. Stems shrubby, with straight branches, 
leaves pinnate or tripiunate, often by 4 feet, leaflets stalked, 
very variable m size and shape, nerves arcuate ; flowers 
greenish- white, anthers connate. Fruit the size of a small 
cnerry, diy Grows m patches in thick jungle, looking some- 
thing like Elder. The root is woody, porous and tough, and 
covered with a striated, dark brown slightly scabrous bark, the 
internal surface of which is of a deep red colour The bark 
has an astringent and rather agreeable flavour; the wood 
appears to bo inert. 

Leea macrophylla, Ttoxl., W%ght Ic., t. 1154, Griff, 
lc El. As 645, f. 1 . Dmda {Mar ), Dholsa-mudra ( Beng ), 
Dholasa-mudrika {Sans ), is a native of the hotter paits of 
India. The tuberous root is employed m the cure of Guinea- 
worm, and when pounded is applied to obstinate sores to 
promote cicatrization , according to Roxburgh the root is 
astringent and a reputed remedy for ringworm. The young 
shoots are eaten as a vegetable. 

Description. Stem herbaceous, erect, flexuose jointed; 
leaves very large, simple, broad cordate, toothed, smooth on. 
both sides, cymes terminal, large, flowers numerous, small, 
white , berry depressed, size of a small cherry, smooth, black 
and succulent when ripe; root tuberous. The tubers are of a 
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deep red colour, 3 to 6 inches long, and'l to 2 inches m diame- 
ter , they are very mucilaginous and astringent. The tubers o£ 
Leea crispa Wild , are also used as a remedy for Guinea-worm, 
and are said to be more efficient than those of L. macrophylla. 
Leea hirta, Roxb. (Kakajangha), is also nsed medicinally. 

The plants of minor importance belonging to the Ampelideae 
are - — 

Vitis SetOSa., TPaZZ., Wight Ic t. 170, Vernacular — 
Harmal ( Hind ), Bara-butsali ( Tel .), Puli-naravi ( Tam ), Kbaj- 
goh-cha-vel (Mar), an acrid plant sometimes applied as a 
domestic remedy to promote suppuration and assist m the 
extraction of Guinea-worms. 

Vitis carnosa, Wall , Wight Tc t 171 , Vernacular — 
Amal-bel, Gidar-drak, Kassar (Rmd'), Kanapa-tige (Tel.), 
M ekamettavi- ch ettu ( Tam ), Odi, Ambat-vel (Mar.), Khatumbro 
( Quz .), Amal-lata (B eng ), Fleshy wild Vine ( Eng ), nsed as a 
domestic application to boils. 

Vitis pedata, Vahl , Rheede Hort. Mai. vil., 10, 
Godhapadi or Iguana’s foot in Sanskrit, from a fancied resem- 
blance of the leaves to the foot of that reptile ; Vernacular — 
Goak-lata (Beng.), Gorpadvel (Mar.), used as a domestic remedy 
on account of its astrmgenoy. 

Vitis araneosus, Dalz , Vernacular — Bendri, Bendervel, 
Ghorvel (Mar ), Kamraj (Rind.). The tuberous roots are sold 
by herbalists as Chamar-musli, and used as an astringent medi- 
cine It is called Ghorvel or “ Horse vine,” from the practice 
in. Western India of giving the young shoots and leaves to horses 
once a year as a kind of cooling medicine. 

Under the names of Shamraj and Bliojraj short pieces 
of the stemls of two species of Vitis are sold by herbalists m the 
Central Provinces as a remedy for gonorrhoea,. They are both 
very astringent. 

j Remarks. — The different species of Vitis and Leea are chiefly 
remarkable for containing a large amount of tannin, they are 
therefore useful astringents. Some of them are acrid owing 
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to the presence m their tissues of needle-shaped crystals of 
oxalate of lime, which act as a mechanical irritant ; as has been 
shown in the case of the Arams by Pedler and Waiden These 
acrid plants on being dried lose their acridity fioqi the adhesion 
together of the bundles of needle-shaped crystals in the plant 
cells so as to form blunt crystalline masses. The dried tubers 
and stems can therefoie be administered medicinally, and are 
useful as antacids and diuretics from the large quantity of potash 
and lime salts which they contain. 

SAPINDACEiE. 

CARDIOSPERMUM HALICACABUM, 

Lvn n. 

Fig — Bot May t 1049, Griff. Ic. PI. As. ie , t. 599, 
f. 3. Heart Pea (j Eng ), Pois de Marveille, Coeur des Indes 

k& ) 

Hab. — India. The herb. 

Vernacular. — Lataphatkan, Naydphatki [Be tig ), Kana-pliata 
( Hind ), Mooda-cottan ( Tam ), Bodha, Shib-jal, Kanphuti 
(Mar.), Karodio (Guz.), Kandkaia (Can.), Yekkudu -tig e, Bodha 
(Tel ). 

History, Uses, &C. — Sanskrit writers mention this 
plant under the name of Karna-sphota and Pdravata-padi 
(pigeon’s foot) , it also bears the synonym of Jyotisbmati (see 
Celastrus paniculata) , they describe the root as emetic, laxative, 
stomachic, and rubefacient , and prescribe it in rheumatism, 
nervous diseases, piles, &c. The leaves are used m amenor- 
rhoea. The following prescription is given an the Bhavaprakasha. 
Take the leaves of C. Ualicacabum, impure carbonate of potash 
(sankd), acorus calamus root, root bark of Terminaha tothen - 
tosa, of each equal parts, and reduce to a paste with milk. 
About a drachm ot this compound may be taken daily for three 
days m amenorrhoea. The juice of the plant is dropped into 
the ears to cure earache and discharge from the meatus. 
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whence the Sanskrit name Karna-sphota and the Hindi Kana- 
phata. It is a favourite vegetable with the Arabs and Egyp- 
tians, who call it Taftaf. In Tenasserim it is much cultivated 
for the same purpose. Rheede says that on the Malabar Coast 
the leaves are administered in pulmonic complaints Accord- 
ing to Amalie, the root is considered aperient, and is given in 
decoction to the extent of half a teacupful twice daily. It 
would appear that m rheumatism the Hindus administer the 
leaves internally rubbed up with castor-oil, and also apply a 
paste made with them externally * a similar external application 
is used to reduce swellings and tamours of various kinds. A 
medicial plant, called &\Ua.Ka$os, and in pure Latin Vesicaria 
(Bladderwort), was known to the Greeks and Romans, and had 
a reputation for the cure of pains nr the bladder. ( Confer. 
Pliny, 21, 31.) It is generally considered to have been a 
species of Phy salts. G. Halicacabum has been thought by 
some to be the Abrong or Abrugi of gerapion, who describes it 
as a round gram spotted with black and white, which is brought 
from China, having a bitter taste, hot and dry in the second 
degree, a laxative and vermifuge. "We think that there can be 
little doubt that the Abiong of Serapion is the fruit of Embelia 
Ribes, the Chitra-tandula or tc spotted gram” of the Hindus. 

Description — Annual, climbing ; stem, petioles and 
leaves nearly glabrous ; leaves biter nate , leaflets stalked, 
oblong, much acuminated, coarsely cut and serrated , flowers 
small, white or pink , fruit a membranous bladdery capsule, 
3-celled, 3-valved , seeds globose, black, with a two-lobed white 
aril at the base Roots white and fibrous, with a rather 
disagreeable odour, and an acrid nauseous and somewhat bitter 
taste. 

Chemical composition. — The plant owes its medicinal pro- 
perties to the presence of saponin. 

SAPINDUS TRIFOLIATU S, Linn. 

Fig. — Wight Til , i 51 ; Rheede, Tlort Mai. iv., 43, t 19. 
Soapnufc tree (Eng ), Savonmer a feuilles de JLauner {Er 1. 
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Vernacular. — Ritha (Hind.), Ponnan-kottai (Taw ), Ringin, 
Ritha (Mai .), Aritha ( Quz.) > Kunkudu-kayalu (Tel), Antala, 
Artala ( Can ) . 

Hab . — South. India., cultivated m Benga). The fruit. 

History, Uses, &c. — The soapnut, in Sanskrit Phenila 
and Arishta, has probably been muse among the Hindus from the 
earliest ages as a detergent, and is still used in preference to soap 
for certain purposes, just as the soapworts were formerly used 
m the West. Malachias (S) writes : ** He is like a refiner's fire 
and like fuller's Borith , &e. In the Septuagmt (270 B. G.) Bonth 
is translated • noa ' and in the V ulgate * herba', the old Eng- 
lish translation has * sope.' Malachias’ description of the 
purgation of the sons of Levi is exactly similar to the process 
to which the Indian goldsmith submits his ornaments. Both 
Hindus and Mahometans use it medicinally , the latter give it 
the name of Banduk or Finduk-i-Hmdf (Indian Filbert). In 
the Nighantas it is described as hot, and a preventive of con- 
ception. The following account of its properties is extracted 
from the Makhzan-el-Adwiya • — “ The pulp of the fruit is at 
first sweetish to the taste, afterwards very bitter ; it is hot and 
dry, -tome and alexipharmic , four grains in wine and sherbet 
cure colic , one miskal rubbed m water until it soaps, and then 
strained, may be given to people who have been bitten by veno- 
mous reptiles, and to those suffering from diarrhoea or cholera- 
Three or four grains may be given by the nose -in all kinds of 
fits producing insensibility. Fumigations with it are useful m 
hysteria and melancholy; externally it may be applied made into 
a plaster With vinegar to the bites of reptiles <*nd to scrofulous 
swellmgs. The root is said to be useful as an expectorant. 
Pessaries made of the kernel of the seed are used to stimulate 
the uterus m child-birth and amenoi rhcea. One miskal of the 
pulp with one-eighth of a miskal of scammony acts as a good 
brisk purgative ” Rheede describes the tree as anti-arthritie, 
and says a bath is prepared with the leaves, and the root is 
administered internally. Amslio mentions the use of soap-nuts 
by the Vytians as an expectorant m asthma- In India the 
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pulp of the fruit is given as an anthelmintic in small doses. 
The bark is astringent. Soap berries are used in France for 
washing silk dyed with aniline colours. We have no record 
of the use of this fruit as a poison for human beings* doses of 70 
grams and more appear to have no injurious effect upon the 
system when taken as a purge. 

Description. — Bernes three, united, when ripe soft, of a 
yellowish green colour, singly they are of the size of a cherry, 
somewhat remform, with a heart-shaped scar on the attached 
side. When dry they are of the colour of a raisin, skm Shri- 
velled, pulp translucent, absent on the attached side. The 
inner shell enclosing the seed is thin, tough and translucent 
like parchment, except at the scar, where it js nody. Seed 
the same shape as the fruit, black, smooth, except at the hilum, 
where it is tomentose, size of a large pea , on the upper part of 
the dorsum of the seed are two shallow diverging furrows , the 
testa is double, the outer very thick and hard, the inner mem- 
branaceous , kernel yellowish green, oily , cotyledons unequal, 
thick, firm and fleshy, spirally mcurvate. Radicle inferior, 
linear, lodged at the base of the seed, pointing to the lower 
and inner angle. The pulp of the fruit has a fruity smell, its 
taste is sweet at first, afterwards very bitter. 

Chemical composition . — The saponin, estimated by weighing 
the sapogenin formed by boiling with dilute acid, amounts to 
11-5 per cent. ; this result is confirmed by determining the 
glucose before and after the treatment and calculating the 
increase of glucose into the glucoside. The weight of the 
bannm and lead precipitates points to a lower percentage of 
saponin. The fruits yield to water 40 per cent., and to alcohol 
15 per cent of extract. They contain m a ripe state over 10 
per cent, of glucose, and a quantity of pectin, which renders 
the water solution dfficult of filtration. Submitted to distilla- 
tion, the drug afforded a small quantity of what appeared to 
be butyric aeid. According to Brannt no saponin is contained 
in the woody stone, seed or husk. The thick cotyledons 
contain about 30 per cent, of a white fat, semi»fluid at 20° O. 

47 



370 


SAPINDACEffl. 


and melting' to a clear oil at 30° C., winch possesses a somewhat 
characteristic odour. The oil saponifies readily, and is employed 
medicinally and m th e manufacture of soap. 

S. Mukorassi, Gartn. Fruct. I, 342, t. 70, f. 3, g, h, is 
the soapnut of Northern India, and is called JDodan in the 
Punjab 

Commerce. — Soapnuts are brought to market from many 
parts of the country. Value, Rs. to Rs. 3 per pharrab 
(about 35 lbs.). 

SCHLEICHERA TRIJUGA, Willd. 

Fig. — Bedd , FI. Sylv . t. 119 , Rumjoh., Herb Amb. 1. 1. 57. 
Ceylon oak {Eng.). 

Hab. — N.-W. Himalaya, C. and S. India, Burma, Ceylon. 
The bark and. oil. 

VernacvXar. — Kosimb {Hind., Mar.), Pu-maram (Tam.), 
May, Roatangha {Tel.), Puvam {Mai.), Sagade, Chakota 
{Gan ). 

History, Uses, &C. — Rumphius and Roxburgh have 
both noticed this tree. The pulpy subacid aril of the fruit is 
edible and palatable. The bark is astringent, rubbed up with 
oil, the natives use it to cure itch and acne. Lac is produced 
on the young branches. The wood is very hard, strong and 
durable i sapwood whitish, heartwood light reddish brown. 
It is used all over the country for oil, rice and sugar mills, and 
for agricultural implements and carts. The oil, which is used 
as a lamp oil in India, is reputed to be the original Macassar 
oil , it has recently, reappeared in commerce m Germany as 
Macassar oil, and has been noticed m Messrs. Gehe and Co/s 
trade report as a valuable stimulating and cleansing application 
to the scalp, which promotes the growth of the hair. 

Description. — Drupe the size o£ a nutmeg, a little 
pointed, with a grey, fragile husk, covered with soft blunt 
prickles. Seeds one to three, oblong, smooth, at the base 
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obliquely truncate, surrounded with a whitish pulpy aril of a 
pleasant acid taste. Bark with a thick soft suber, the cuter 
layer of which exfoliates in patches , inner bark firm and hard, 
breaking 1 with a short fracture, of a pale red colour. With 
ferric salts xt turns black. Taste very astringent. 

Chemical composition — The bark contains 9 4 per cent, of 
tannin m its watery extract, and leaves 1 2 per cent, of ash. 

DODON^A V1SCOSA, Linn * 

Fig. — Wight III. I, t. 52. Switch Sorrel {Eng.). 

Hab. — Throughout India. The leaves. 

Vernacular — Sanatta, Ban-mendru {Hvnd.) } Jakhmx, Bandari 
{Mar.), Bandnke, Bandn ( Can 

History, Uses, &C. — This evergeen shrub or small tree 
is widely diffused, andm Jamaica is known as “ Switch-sorreL ,, 
According to Dr Bennett it is called “ Apir% ” m Tahiti, and 
fillets of it were once used for binding round the heads and 
waists of victors after a battle. The leaves of D. Thunbergiana 
are said to to be used m South Africa against fevers and as a 
purgative. In India D. viscosa does not appear to have been 
mentioned by Sanskrit wnteis, but amongst the people it has 
a certam amount of reputation as a febrifuge In Reunion the 
leaves are esteemed as a sudorific m gout and rheumatism, and 
in Madras they are said to make a capital poultice ; from tne 
gum, re 3 in, and albumen present m them one would suppose 
that they would retain the heat like a linseed meal poultice. 
TPiom iheir astringent properties it is probable that they have 
some febi if uge virtues, while the resins contained m them 
appear to keep the bowels open. Buchanan m lus “ Journey 
through Mysore ’’ mentions Dodontea, which he calls “ Ban- 
doiy” , he says it indicates a good soil for the cultivation of 
horse-gram, and he alludes to its use m germinating nee 
befoie it is sown, by covering up the moist rice with the 
leaves, as if the natives were aware of its resinous or wateipioof 
nature. (Vol I., pp. 255—262 ) 
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Description . — Leaves more or less viscid with a shining 
yellowish resin, very variable m breadth, 1 to 5 by J to 1-J in. 
They retain their green colour for a considerable tme when 
dried, and when heated in a water-oven fuse together into a 
mass. Taste sour and astringent, 

Chemical composition . — The leaves contain principally two 
acid resins, one insoluble m ether, and both soluble m alcohol 
and chloroform. They are dissolved in ammonia and the fixed 
alkalies with an orange-red colonr, and are precipitated on the 
addition of an acid. The resins amount to 27 3 per c^nt. of 
the dried drug. A tannin, giving a greenish colonr with feme 
salts, forms the bulk of the evaporated spirituous extract 
soluble in water The leaves contain 10 per cent, of gum 
forming a thick ropy liquid m water. No alkaloidal substance 
was discovered, but a large quantity of albuminous matter 
was removed by caustic soda. The ash amounted to 5 per 
cent, of the dried and powdered leaves. 

Plants of minor importance belonging to this Order are 
<££sculuS indica, the Himalayan Horse Chestnut ; the 
fruit of which is made into a paste and applied externally for 
rheumatism. The seeds, like those of the Eui opean Horse 
Chestnut, are readily eaten by cattle, and have been made use 
of as a food by the hill tribes in time of famine. The knots m 
the stems of Acer pictum and A. caesium are made 
into the curious water-cups supposedly some of the Himalayan 
hill tribes to have a medicinal influence over the water 

ANACARDIACEiE. 

RHUS CORIARIA, linn. 

Rig Vend. Brit. 136. Elm-leaved Sumach {Eng.), 
Sumac des corroyeurs (Fr.). 

Hab . — Asia Minor, Persia. The leaves and fruit. 

Vernacular . — Sumfik or Sumuk {Arab.), Tatrak ( Hind ). 
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History, Uses, &C. — Hie leaves have long been well 
known in Europe and m the East as a tan and dye, and the 
fruit as a medicine ; the latter is described by Theophrastus 
and Dioscorides under the name of povs as the fruit of a plant 
used for tanning,* PKny calls them Rhus, and Scribomus 
Largus mentions them as an ingredient m astringent medi- 
cines. -f Abu Hanifehin his ‘‘Book of Plants says that Sumak 
has bunches of small, intenrely red berries, d,nd that it does 
not grow m any part of the land of the Arabs except Syria. 
Aitchison informs us that it is cultivated in orchards m Khora- 
san. The author of the Kamus says “ the fruit excites the 
appetite, stops chronic diarrhoea, and an infusion of it is useful 
m scurvy and for ophthalmia. It does not appear to be 

nsed by the Hindus. The tree is well described in the 
Makhzan-el-Adwiya by Mir Mohammad tlusam, who says that 
the fruit is cold and dry, astringent, and tonic, that it checks 
bilious vomiting and diarrhoea, haemoptysis, haematemesis, 
diuresis and leuoorrhcea, strengthens the gums, and is useful 
as an astringent in conjunctivitis. Alone or mixed with char- 
coal it is applied to sores, suppurating piles, &e. A kind of 
liquid extract is made by boiling down the leaves and fruit, 
which is used as an astringent : poultices of the leaves are re- 
commended as an application to the abdomen in the diarrhoea 
of children. He also mentions the gum and the russet- 
coloured down of the fruit as having powerfully astringent 
properties. Ainslie notices the use of the leaf and fruit m 
India by the Mahometans as a styptic, astringent and tonic ; 
also their former use in France as an astringent in dysentery, 
m doses of 24 grains. 

Description, — The fruit is a small flattened drupe the 
size of a lentil, of a red colour, containing one lenticular 
polished brown seed; it is acid and very astringent The 
leaves are about a foot long, pinnate, with from 5 to 7 pairs of 
leaflets g-nrt a n odd one, like the leaves of the common elm ; the 

* Theophr H P in , 18. Brosc 1 , 12S 

•f Pirn. 24 54, Scnb Comp. Ill and 142 
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petioles and midribs of the leaflets are covered with a reddish 
brown tomentum ; the leaflets are hairy and very astringent. 

Chemical composition. — The leaves contain colouring matter 
and 14 to 11 '5 per cent, of tannin (Hummel), and are used m 
dyeing and calico printing as a substitute for gall nuts, m the 
production of grey colours, and in Turkey red dyeing , also for 
t anning the finer kinds of leather. According to Chevreul they 
contain a yellow colouring matter, which separates from a 
concentrated decoction on cooling in small crystalline grains. 
The decoction forms a yellow precipitate with solution of 
alum, shows a strongly acid reaction with litmus, gives a 
yellowish white precipitate with stannous chloride, pale yellow 
with acetate of lead, yellowish brown with cupnc acetate, and a 
blue floceulent precipitate with ferric chloride- Tromsdorf 
found m the fruit a large quantity of bimalate of lime. 

Commerce. — The fruit is imported into Bombay from Persia. 
Value, 6 — 8 annas per lb. 

The fruit of an Indian Rhus, probably B. parvifiora, Roxb., 
or perhaps B. semi-alata, Murray, called in Hindi Tatrak, is 
sometimes substituted for it. 

PISTACIA INTEGERRIMA, Stewart. 

Fig* — Brandis, Bor. FI. 122, t. xxn. Syn. — Rhus K&kra- 
niugi. 

Hab. — Sub-alpine Himalaya. The galls. 

Vernacular . — Kakrasingi (Mar., Guz.), Kakar-singi (Hind.), 
K4kra-snngi { Beng .), "Kakkata-shingi (Tam), K&kara-shmgi 
(Tel.), Dushtapuchattu (Can.). 

History, Uses, &C. — These galls, called m Sanskrit 
Karkata-srragi, have long held a place in the Matena Medina 
of the Hindus. They are considered tonic, expectorant, and 
useful in cough, phthisis, asthma, fever, want of appetite, and 
irritability of stomach. The usual dose is about 20 grams 
combined with demulcents and aromatics Mahometan writers 
describe them as hot and dry, useful in chronic pulmonary 
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affections, especially those of children, also in dyspeptic vomit- 
ing* and diarrhoea ; they notice their use in fever and want of 
appetite, and say that they are a good external application m 
cases of psoriasis. European writers mention the drug, but 
afford no information as to its properties. 

Description and Microscopic structure. — The 
galls are generally single, but sometimes lobed, of a purse-like 
form, and vary much m size. The average may be, length 
inch, breadth 1 inch, thickness £ inch. The external surface is 
of a pale greenish grey, and has a fimbriated appearance. Near 
the neck or attached end may be seen the midnb of the leaf 
upon which the gall has been formed ; it appears to be split in 
two ; between the halves is a kind of mouth with smooth 
everted edges (the passage by which the aphides have escaped). 
On breaking open the gall, which is brittle and about l- 16 th 
of an inch m thickness, the irregular rugose inner surface is 
seen ; it is of a reddish colour, and appears as if covered with 
particles of dust This on microscopic examination proves to 
consist of the debris of the former inhabitants of the sac, viz., 
numerous egg shells beautifully white and transparent, broken 
portions of the insect, and a quantity of what appears to be 
excrementitious matter; sometimes the entire aphis may be 
seen. This insect as obtained from the dry gall is of an 
oblong fofm and brown colour, rather more than 1 - 1 6 th of an 
inch m length, the whole body is covered with short bristles, four 
long ones being situated at the end of the abdomen ; it has six 
legs, each armed with two claws ; the abdomen is divided into 
eight segments ; the head is armed with a proboscra containing 
an awl-shaped instrument, and is provided with bnstly feelers ; 
the shell of the gall when fractured presents a shining appear- 
ance ; a thin section shows it to consist of a cellular stroma, 
the greater number of the cells being entirely filled with a 
yellowish highly refractive substance. The taste is strongly 
astringent and slightly bitter. 

Chemical composition . — The finely powdered galls of a bright 
yellow colour were exhausted with boiling water, and the 
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decoction precipitated Witt acetate of lead. The precipitate 
wasned and suspended m water was decomposed with sul- 
phuretted hydrogen. The solution filtered from the sulphide 
of lead was evaporated on a water bath to a small bulk and 
finally dried over sulphuric acid. The tannin thu3 obtained 
was of a yellow colour and amorphous, but on boiling m water 
and examining under the microscope, the yellow powder which 
separated on cooling was found to be composed of acicular 
crystals. The aqueous solution gave a white or yellow 
precipitate with gelatine, yellow with nitrate of lead, and blue- 
black with ferric acetate ; with ammonia -and chloride of 
barium, a yellow precipitate changing to green and brown, and 
a similar precipitate with lime water. It yielded a white or 
yellow precipitate with tartar emetic. With molybdate of 
ammonium » deep red solution was formed. No precipitate was 
obtained with bromine water. 

The tannin digested m alcohol, and the filtered solution 
allowed to evaporate by exposure to tbe air, and finally dried 
over sulphuric acid, was titrated by Lowenthal’s permanganate 
process, using the solution and observing the details recom- 
mended by H. R Procter.* It was found that 1000 c.c. 
of a normal solution of permanganate of potash was equiva- 
lent to 5‘560 grammes of the tannin. Two grams of the 
finely powdered galls were exhausted by boiling with one 
litre of water for about half an hour and the solution made 
up to a litre. Twenty cubic centimetres required, as a mean 
of three titrations, 22 c.c. of permanganate (1 gram in 1000 
C.c ). After precipitation of the tannin by the gelatine solution, 
50 c.c. =?= 80 c.c. of the original solution, required 5 c.c. of 
permanganate ; therefore 1 7 c.c. are equivalent to the tannin 
m ‘04 grams of the galls. By using the above equivalent, 
(1000 c.c. g-\j normal permanganate = 5*56 grams tannin ), 
the galls would contain 75 per cent, of tannin. 

The tannin boiled jvith dilute sulphuric acid, 1 in 12, for 
about four hours, deposited mi abundant reddish-brown 
powder, the solution acquiring a claret colour. The powder 

* Pharm. Jours. 0Q- ▼». 1020, and C33* 843. 
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filtered out and well washed with cold water., in which, it was 
but slightly soluble* was shaken three or four times with ether. 
The ethei evaporated left a slight amorphous, residue. On. 
fuither shaking up several times with alcohol, and also with 
dilute sulphuric^acid, a cinnamon-brown powder was obtained, 
which under the microscope was seen to be composed of 
minute tabular crystals This powder was very sparingly 
soluble m alcohol and dilute acids, more readily dissolved by 
ammonia and potash solutions* forming a deep claret-coloured 
liquid and turning the undissolved powder a sulphur yellow 
colour. 

Fused with caustic potash the tannin yields proto-cafcechuic 
acid. (X (x* P)ebble ) 

Commerce — -The drug is imported from Northern India, but 
not m very laige quantities. Value; Rs. to Rs. 3 per 
maund of 87 i lbs. 

FISTACIA TEREBINTHUS, Linn. 

Fig. Blackw.,t 478 ; Bentl. and Trim. t. 69. Chian Tur- 

pentine tree ( Eng ), Pistu.ch.ier Terebmthe (Fr ). 

Hab. — Europe, Asia, Africa. Syn — P. atlantica, Desf 
P. palsestina, Boiss. P. cabulica. Stocks. The oleo-resm. 

Verudbcular . — Khinjak ( Afqh , Pers .), Gwan ( Biluch .), 
The oleo-resin, Cabuh mastaki. 

History, Uses, &C. — Fluckiger and Hanbury remark — 
“ The several forms of this tree are regarded mostly as so. 
many distinct species ; but after due consideration and the 
examination of a large numoer of specimens both dried and 
living, we have arrived at the conclusion that they may fairly 
be united under a single specific name." ( Pharmacoqraphta . ) 
Aitcbison after a careful examination comes to the same con- 
clusion. 

The terebinth tree was wfell known to the ancients , it is the 
repiuvtios of Theophrastus, -repi^cvBos of other aubhois, and the 
48 
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Alah of the old Testament. Among' its products, the kernels 
were regarded by Dioscorides as un wholesome, though agree- 
able m taste. By pressing them, the original Oil of Turpen- 
tine, repeStv&ivov eXaov, a mixture of essential and fat oil was 
obtained, as it is m the East to the present day. The resin- 
ous juice of the stem and branches, the true, primitive tur- 
pentine, prjTivr) TtpyuvQivTj, was celebrated as the finest of all ana- 
lagous products, and preferred both to mastich and the pinic 
resins. ( Pharmacographza .) The tree was- held m veneration 
by the Jews ; Abraham raised an altar to Jehovah near a grove 
of Pistacia trees m the valley of Hebron , their dead were 
buried near the tree. Pliny (18, 12,) notices the fruit of the 
Terebmthus as well as -the galls, “ from which issue certain 
insects like gnats/ 1 also a kind of resinous liquid which oozes 
from, the bark. Again ( 24, 1 8,) he says J — " The leaves and root 
of the Terebmthus are used as applications for gatherings, and 
a decoction of them is strengthening to the stomach. The 
seed is taken in wme for headache and strangury • it is 
slightly laxative and acts as an aphrodisiac.” Aitchison tells 
us that P. Terebmthus occurs in groups on the low hills of 
Persia and Afghanistan, the kernels are roasted and eaten, 
and their oil expressed and used with food The leaves are 
used m tanning and dyeing, and on their margins aie formed 
small galls quite distinct from those of P vera. These small 
galls we have observed in the Bombay market for the first 
time this year offered for sale as Pistachio galls. The turpen- 
tine of P. Tereb%nthus is the Butm of the Arabs, and it seems 
probable that the particular kind produced in Afghanistan, and 
known m India as Mastaki, is the Ilak-el-Ambat oi “ turpen- 
tine of the Nabathseans 11 of Ish&k bin Imran It is used as a 
substitute tor true mastich or Ilak-er-Bumi, and sometimes 
appeals m the European markets as East Indian or Bombay 
mastich. In the East it is considered to be detergent, astrin- 
gent and restorative. A small quantity of true mastich is 
imported into India from Turkey. 

Description. — The general appearance of Cabul mastich 
is much the same as that of true mastich, but the colour is 
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rather deeper, and it wants the fine perfume of the latter 
article* In the rainy season, unless kept with great care, it 
runs mto a pasty mass. The so-called galls from the margins 
of the leaves of P Terebinthu <* are very small sacs, three or four 
of which communicate together; they are of a pink colour, 
and have a terebmthmate and astringent taste, and appear to 
be caused by the presence of an aphis. 

Chemical composition . — According to Fluckiger and Ban- 
bury, the solution of Bast Indian mastich m acetone or benzol 
has the same optical properties as that of true mastich ; it 
deviates the ray of polarised light to the right. ( Fhmma - 
cographia ) East Indian mastich has been examined by Fielding, 
who found that it differs from the res m of P Lenti^Ais m being 
entirely soluble ill hot alcohol, becoming only slightly turbid 
on cooling, wheieas 25 per cent of true mastich remains 
insoluble m hot alcohol On the other hand, the latter resm 
is entirely soluble m turpentine, whereas East Indian Mastich 
dissolves in hot turpentine but throws down about 25 per cent, 
on cooling in cauliflower- like crystalline grains. It approaches 
to the oleo-resm of the European P. Terebmthus m these 
respects, but differs from it m being quite soluble m ether, 
whereas that oleo-resm gives a cloudy solution with ether, 
whether hot or cold True masricli contains a trace of volatile 

011 and two resins, mastichic acid and masticm The first) is 
soluble m alcohol without the aid of h§afc, and has a composition, 
according to Johnston, of C 20 TEL 52 O 2 The second resm is 
insoluble m alcohol but soluble in ether and oil of turpentine , 
its composition is C 20 H. 31 Q 2 . 

Commerce — The price of Bombay mastich ranges from 8 to 

12 annas a pound 

PISTACIA VERA, Linn . 

Fig. — Ramv It ) 72, t 9 j Guibourt Hist Nat iii. t p 494. 
The Pistachio nut tree ( Eng ), Pistachier ( Fr .). 

Hab . Syria, Persia and Afghanistan. Cultivated in south- 

ern Europe. The fruit, galls and husks. 
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Vernacular — Darakht-i-pisteh (Pcrs ) The fruit, Pisteh 
(Pets , Ind ) The galls, Buzghanj (Pets ), Gul-i-pisteh (Pets., 
Ind ), Getela (Beng ) 

History, Uses, &C — The tree forms forests at an 
altitude of 3,000 feet m the Badghis and Khoiasan , it is also 
cultivated m Persia. The forests are known as Pistalik, and are a 
source of considerable pi ofit to their owners (Aztchtson.) The 
wild fruit is smaller and more terebmthinate m flavour than the 
cultivated. Many people prefer it Pistachio nuts were known to 
tne ancients, who mtioduced the tree into Europe According 
to Pliny, they were first brought to Home by Lucius "Vitellius, 
Governor of Syua, about the end of the reign of Tiberius. Prom 
Rome they were carried into Spam, and are now cultivated 
throughout Southern Europe. The Arabs call Pistachio nuts 
Pustuk, and consider them to be digestive, tonic and aphrodisiac j 
they prepare a loch (^>J) with them, which is known in French 
Pharmacy as hooch vert ou des pistaches The outer husk of the 
fruit is used in dyemg and tanning, and is imported into Bombay 
from Persia under the name of Post-t-pisfeh The galls which 
are produced on the leaves of the tree are terebmthinate and 
astringent, and are used in dyeing and tanning, and also as an 
astringent medicine , they are called Buzghanj m Peisia, but 
are best known as Gul-i-pisteh m India The word Buzghanj 
appears to be derived from Btz, an old Persian name for a bee 
or fly oi other buzzing insect, and Ohanj, a bag or sack. The 
Mahometans use Pistachio nuts-m cookery and medicine 

In India they are roasted m their shells m hot sand, and 
thrown into a hot paste of salt and water, and stirred so as to 
cause the salt to adhere to the shell, much as sugar does to a 
burnt almond. They are hawked about the streets m large 
towns under the name of Khara Pisteh, (salted Pistachio nuts). 
The almonds are much used by sweetmeat makers. 

Description. — The galls when tresh are bright pink on 
one side and yellowish white on the other, they vary much m 
shape and size, some being perfectly fig-shaped and others almost 
spherical, the majority are ovoid , at one end a portion of leaf 
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otten remains attached ; here may be seen an open stoma which 
communicates with the interior of the sac ; the apices are point- 
ed, often mucronate. The largest galls are an inch m length ; 
some are no larger than a pea. The walls are thm, brittle, 
and translucent , the taste acidulous, very astringent and 
slightly terebmthmous j the odour terebmthinous. Most of 
the sacs contain only a little fecal debris t but m some an aphis 
may be found. According to Lichtenstein this aphis ( Anop - 
leura Lentisci) runs through the following stages : — The fecun- 
dated female deposits i’. May or June its eggs on the pis- 
tachio tree; these hatch into a wingless form, to which the 
pistachio gall owes its origin ; the wingless form produces, 
without being fecundated, another brood, which acquire wings 
and quit the gall and pass to the roots of certain grasses 
( Brovins stenhs and Horduem wig are), and then produce wing- 
less young, and these, after a longer or shorter senes of wingless 
generations, until the period of swarming and of the appearance 
of the nymphs, furnish a winged sexual generation, which return 
to the pistachio tree and again commence the cycle. 

The fruit of the PistacLio is about the size of an olive, and 
consists of a moist reddish husk having an astringent taste and 
terebmthmate odour, which encloses a white woody shell sepa- 
rating into two valves and containing an angular almond having 
a thm purplish red skm, within which are two green oily coty- 
ledons having an agreeable somewhat terebmthmate flavour. 
Rubbed with water the seed forms an emulsion. 

Chemical composition — 65 per cent, of the galls is soluble in 
water, 75 per cent, in spirit and 31 per cent m ether They 
contain 45 per cent of tannin allied to gallo-tannic acid, besides 
gallic acid, and 7 per cent, of a resin or oleo-reSm to which 
the odour is due 

MANGIFERA INDICA, Linn, 

Fig . — Beddome FI. Sylv ., t. 162 j G&rt. Fruct , t 100 
Mango tree (Eng.), Manguier ( Ft .). 

Hab.— -Bast Indies. Cultivated elsewhere. The fruit, 
kernel, leaves, flowers, bark and gum. 
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Vernacular.— Amb, Am (Hind ), Amba {Mat ), Manga-maram 
( Tam <), Amba] {Arab.), Naghzak ( Pers .), Ambo {Guz ), 
Ma {Mai ). 

History, Uses, &C. — Tbe Mango, m Sanskrit Amra, 
Chuta and Sahakara, is said to be a transformation of Praj&pati 
(lord of creatures), an epithet in the Veda originally applied to 
Savitn, Soma, Tvashtri, Hiranga-garbha, Indra, and Agm, but 
afterwards the name of a sepaiate god presiding over procreation 
{Manu xn , 121 ) In more recent hymns and Br&hmanas 
Prajapafci is identified with the universe. 

The tree provides one of the 'pancha-jpallava or aggregate of 
five sprigs used m Hindu ceremonial, and its tiowers are used 
m Shiva woiship on the Shivaratri. It is also a favourite of the 
Indian poets. The flower is invoked in the sixth act oi Sakuntala 
as one of the five arrows of Kamadeva In the travels of the 
Buddhist pilgrims, Fah-hiam andSung-yun (translated by Beal) 
a Mango grove (Ainravana) is mentioned which was presented 
by Amradarika to Buddha in order that he might use it as a 
place of repose This Amiadanka, a kind of Buddhic Mag- 
dalen, was the daughter of the mango tree. In the Indian story 
of Surya Bai {see Cox , Myth of the Arian Nations) the daughter 
of the sun is represented as persecuted by a sorceiess, to escape 
from whom, she became a golden Lotus The king fell m love 
with the flower, which was then burnt by the sorceress. From 
its ashes grew a mango tree, and the king fell in lovfe first 
with its flower, and then with its fruit, when ripe the fruit 
fell to the ground, and irom it emerged the daughter of the sun 
(Surya Bai), and was recognized by the prince as his lost wife. 
Bong articles upon the virtues of the mango m its ripe and 
unripe state (ken) may be found m Hindu and Mahometan 
works on Materia Medica 

The Turkoman poet, Amir Khusru, who lived m Delhi m the 
time of Muhammad Tughlak Shah, says of it : — 

Co IL* j <y } f*y** at y** Ay** 

lij* A* I ijwJ <*jy**- JrjA A *y y* f ^ 

j hsrM ia. U ji j tp f j > Ay** f yi* 
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u The mai_go is the pride of the garden, the choicest fruit of 
Hindustan, other fruits we are content to eat when npe, but 
tiie mango is good m all stages of its growth.” 

Shortly, we may say that they consider the ripe fruit to be in- 
vigorating and refres sing, fattening, and slightly laxative and 
diuretic, but the nnd and fibre, as well as the unripe finit, to 
be astringent and acid The latter when pickled is much used 
on account of its stomachic and appetising qualities. Unripe 
mangos peeled and cut from the stone and dried m the sun 
form the well-known Imc h dr or Ambosi (Amrapesi, Sans. ) so 
largely used m India as an article of diet , as its acidity is 
chiefly due to the presence of citric acid, it is a valuable anti- 
scorbutic ; it is also called Am-ki-chhitta and Am-kkusiik. The 
blossom, kernel and bark are considered to be cold, diy and 
astringent, and are used in diarrhoea, &c., &c. The smoke of 
the burning leaves is supposed to have a curative effect m 
some affections of the throat According to the author of the 
Makhzan, the Hindus make a confection of the baked pulp of 
the unripe frqit mixed with sugar, which m time of plague 01 
cholera they take internally and rub all over the body ; it is also 
stated m the same work that the midribs of the leaves calcined 
are used to remove warts on the eyelids Mangos appear to 
have been known to the Arabs from an early date as a pickle j 
they were doubtless carried to Arabian potts by Indian mariners 
Ibn Batuta, who visited India A D. 1332, notices tneir use tor 
this purpose. The powdered seed has been recommended by 
Dr Kirkpatrick as an anthelmintic (for lumbrici) in doses of 20 
to 30 grains, and also as an astringent in bleeding piles and 
menorrhagia (Phai . of India* p 59) From the fruit just before 
ripening, a gummy and resinous substance exudes, which has the 
odour and consistence of turpentine, and from the hark a gum 
is obtained which is partly soluble in cold water. Ainslie says 
that the gura-resm mixed with lime-juice or oil is used m scabies 
and cutaneous affections. The juice of the ripe fruit dried m 
the sun so as to form thin cakes (Amras, or Amaut, Hmd , 
Ambnpeli, Mai , Amravarta, Sans ,) is used as a relish and anti- 
scorb ufcic Mango bai k and fr uit have been lately introduced by 
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13r. Linguist to the notice of European physicians ( Practitioner , 
1882, 220), he recommends it for its extraordinary action in 
cases of haemorrhage fiom the uterus, lungs, or intestines. 
The fluid extract of the bark or rind may be given m the 
following manner . — Ext FI. Mangif. Ind , 10 grams; water, 
120 grams Dose — One teaspoonful every hour or two, or 
the juice of the fresh bark may be administered with white of 
egg or mucilage and a little opium 

The wood is used largely for packing cases and tea chests, 
but it should be previously seasoned, otherwise the acid juice 
it naturally contains corrodes the lead. 

Description — 'The Mango is a large fleshy drupe, ovoid 
or kidney-shaped ; it varies much m size, ordinarily it is about 
as large as a goose's egg, but in the Southern Concan and Goa 
there is a variety called Bispo or the Bishop, which attains the 
size of a child's head. The pulp has a terebmthiuate sweet and 
acidulous taste The nut varies in size, is somewhat remform 
and laterally compressed ; it consists of a woody endocarp 
covered with woody fibres The seed has two distinct membra- 
nous envelopes, the outer one is of the nature of an anl and 
white, the inner or proper integument consists of two coats 
closely united, the outer white, the inner of a dark red colour. 
The two cotyledons are spirally twisted, and lobed, their taste 
bitter and astringent The gum occurs m irregular-shaped 
pieces, some of them stalactiform and shining, it is variable m 
colour and solubility, brittle, the fractured surface dull, the 
odou.r faint and gummy. At the time of flowering a gum- 
resraous exudation occurs upon the tender portions of the plant. 

Chemical composition — Piofessor Lyon (1882) examined the 
dried unripe peeled fruit, and found it to contain water 20 98, 
watery extract 61 40, cellulose 4 77, insoluble ash 1*43, soluble 
ash 1 9,1 , alkalinity of soluble ash as potash 41, tartaric acid, 
with a trace of citric acid 7 04, remaining free acid as malic acid 
2 2*66, total free acid per 100 parts air dry substance 24*93 

The orange colouring matter of the ripe mango is a chloro- 
phyll product, readily soluole m ethei, bisulphide of carbon 
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and benzol, but less readily soluble m alcohol. It yields with 
these solvents deep orange-coloured solutions which are 
bleached by solution of chlorinated soda, and turned green by 
hydrochloric or sulphuric acids, the orange colour being 
again restored by an alkali. 

The bark and seeds contain a tannin. Fifty grams of the 
powdered seed exhausted with alcohol, 90 per cent , filtered, the 
alcohol evaporated off on the water bath, and the residue dried 
over sulphuric acid, left an extract weighing 3 16 grams- Of 
this extract ‘3 gram was of a resinous nature, and insoluble in 
water The portion soluble m water, equivalent to 5*72 per 
cent, of the seed, gave the usual reactions of a tannin. The 
aqueous solution of the tannin Was precipitated with gelatine, 
filtered, and the filtrate shaken two or three ti m es with ether. 
No appreciable residne was obtained by the evaporation of this 
ethereal extract showing the absence of gallic acid (J. Q-* 
Frebble.) 

ANACARDIUM OCCIDENT ALE, Linn. 

Fig. — Beddome FI Syl , t 163 , Rkeede, Sort Mai. hi., 
t. 54. Oashew-nut tree (Eng), Anacardier (Fr.). 

Hab. — America Cultivated in India. The tar, spirit ard 
almonds. 

Vernacular. — Kaju (Hind., Qvz , Mar), Kottai-mundiri 
(Tam.), Hijh-b£d6m (Beng.), Jidi-mamwii-vittu (Tel), Gera- 
poppu (Can.). 

History, Uses, &.C — A native of Brazil, which has been 
introduced into India by the Portuguese. Rumphras tells ns 
that the fruit is called m Amboyna Boa Frangi, or Portuguese 
fruit £ it was not known m Goa A.D. 1550 , but Christopher a 
Costa saw it in Cochin shortly after this. The late** Maho- 
metan writers notice it as a variety of BilSd.nr (Seme- 
carpus Anacardium), and call it B£d£m-i-Farangi In 1653 
only a few trees existed on the Malabar Coast , since then 
it has become completely naturalized on the W estern Coast. 

49 
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but is nowhere so abundant as an the Goa territory, where 
at yields a very considerable revenue It as planted upon 
the low hilly ridges which intersect the country m every 
direction, and which are too dry and stony for other crops. The 
cultivation gives no trouble, the jungle being simply cut down 
to make room for the plants When three years old the trees 
begin to bear. The principal products are, a spirit distilled 
from the fermented juice of the torus, the kernels of the nuts, 
and a tar obtained by roasting the pericarp of the fruit The 
apparatus used for extracting the juice from the torus consists 
of a large cn cular stone basin with a spout, mfco which a heavy 
circular stone is fitted. The torus having been sliced and well 
trodden by tlie feet, is placed m the basin and the stone weight 
placed upon it ; after all the juice has been expressed it is 
allowed to ferment m earthen jars, and then distilled. The 
product is a weak spirit, which is sold for about 4 annas a gallon, 
and is also re-distilled to about the stiength of proof-spirit, when 
it is worth about Re. 1 £ per gallon. The fruit is roasted m an 
earthen perforated vessel until the whole of the tar (Deek) has 
been extracted from the pericarp. The kernel which has 
become roasted slightly during this process is then removed 
and preserved for sale The tar is largely used for tarring 
boats and wood-work, which it preserves from the attacks cf 
insects The nuts are exported, and are used m making nativo 
sweetmeats, and as a table fruit by Europeans. From the 
juice of the torus a kind of wine is made by the Portuguese both 
it and the spmt are considered to have diuretic and sudorific 
properties, and are valued as external applications m rheumatism 
The leaves and flowers of the cashcwnut are aromatic , fi om 
the stem exudes a large quantity of gum m stalactitic inov-cs 
sometimes as thick as a man’s wrist ,it is made no use of in Goa, 
but is said to be used m America by book-bindeis to keep 
their books from the attacks of injects The baik though not 
used m India is Said to have alterative properties, it is rich in 
tannic acid, and a decoction makes a good astringent wash. 
The tar already mentioned, which contains about 90 per cent of 
anacardic acidand 10 per cent, of cardcl, has recently been recoiu- 
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mended as an external application m leprosy, ringworm, corn 
and obstinate ulcers , it is powerfully rubefacient and vesicant, 
and requires to be used with, caution. In native practice 
it is sometimes used as a counter-irritant MM Corre and 
Luja&ne {Resume de la Mat. Med. et Tax Colouiale) state that a 
good epispastic ointment may be made by incorporating one part 
ofit with eight parts of lard or vaseline, and a blistering paste by 
mixing it with wax in equal proportions Dr. Brassac considers 
it to be a good, rapid, and safe vesicant, producing a copious 
flow of serum and notable reduction of hypertiopliy in tuber- 
culous leprosy , he advocates if« general use as a vesicant. 
{Rapport sur la methode Beauperthuy , Basse Ten e, 1872.) In 
Europe a tincture of the pericarp (I to 10 of rectified spirit) 
has been used m doses of 2 to 10 minims as a vermifuge. It 
is stated (Buehheim) that the oil has a very famt and hardly - 
acrid taste, and that 3 oi 4 drops of it may be swallowed with- 
out marked effects This contrast with its action on the skm 
is attributed to its total insolubility m the watery fluids of the 
digestive canal According to Basmer, the sub-cntaneous injec- 
tion of small doses of cardol produces on cold-blooded animals 
paresis, increasing to paralysis of the extremities, stupor, 
paralysis of respiration and tetanic spasms In warm-blooded 
animals large doses aro not lethal, bat stupor, paralysis of the 
extremities and diarrhoea occur, and after death congestion of 
the intestinal lining is found. Cardol seems to be excieted 
chiefly with the urine, but paitiully also with the faeces 
Applied on a small piece of hut to the skm of the breast it 
raised a watery blister m 14 hours (Am. Jouin. Phatm , 
Mar . 1882* p. 131 ) The kernel contains a bland fived oil, it 
may be eaten raw or roasted 

Description . The fruit, which is about an inch in 

length and kidney-shaped, is seated upon a laige pyiiform 
fleshy body 2 to 3 inches long, and coloured like an apple 
red and ..yellow, formed of the enlarged disk and top of 
tjie peduncle. The pericarp is cellular and fall of oi ! , seed 
kidney-shaped, testa membi&naeeous, adherent, cotyledons 
semilunar, ladic lo short, hooked. The ( spirit has a peculiar 
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and rather disagreeable flavour, which appears to be derived 
from a volatile aromatic principle present m the rind of the 
torus and similar to the ferment oil of apples ; this can be 
removed by proper rectification The gum occurs m stalactiform 
masses, and vanes m colour from reddish to pale yellow, when 
placed m-water it swells and forms a jelly -like mass and a portion 
of it dissolves; this solution is rendered turbid by oxalate of 
ammonium, and gives a copious white precipitate with alcohol, 
it is not precipitated by borax or sulphate of iron. 

Chemical composition.— Anacardic acid together with cardol 
is contained m the pericarps of the cashew nut. To obtain it 
they are extracted with ether, which dissolves out both the 
anacardic acid and the cardol , the ether is distilled off, and 
the residue after washing with water to free it from tannin, is 
dissolved m 15 ter 20 times its weight of alcohol This 
alcoholic solution is digested with recently precipitated oxide 
of lead, which removes the anacardic acid m the form of an 
insoluble lead salt. After repeated purification the acid is 
obtained as a white crystalline mass which melts at 26° C. It 
has no smell, but its flavour is a-omatic and burning When 
heated to 200° C. it is decomposed, producing a colourless 
very fluid oil. It burns with a smoky flame, emitting an 
odour like that of rancid fat Alcohol and ether dissolve it 
readily, and these solutions redden litmus. Some of its salts 
are crystalline. Formula C** H. 6 * O 7 , or C** H 3a O 7 . MM. 
Ruhemann and Stemner, who have recently (1887) ex- 
mmed anacardic acid, give it the formula O* H 36 O 6 , and 
consider it to be hydroxy-carboxyhc acid. By acting upon 
iodide of methyl with its silver salt, they obtained a methyl 
compound which was decomposed by distillation with a 
disengagement of carbonic acid. («W. o/ the S oc. f 1887, 

p. 668.) After the removal of the anacardic acid, the alcoholic 
solution which contains the cardol is distilled to recover the 
spirit, and water added to the remaming hquid till it becomes 
turbid, and afterwards acetate and subacetate of lead till it 
is decolorised ; lastly the lead is precipitated by sulphuric 
acid. Gardol is a yellow oily hqmd, insoluble in water, very 
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soluble in alcohol and ether, the solutions are neutral to 
litmus This substance is not \ olatile, but decomposes when 
heated It blisters the skin strongly According to Stadeler, 
it contains 60 per cent of carbon and 8 8 or 8*9 of hydrogen, 
whence he deduces the formula C i2 H 31 O*, it should perhaps 
be H 50 O 2 . ( Gf Stadeler , Ann., Oh. Pharm., lxiu., 137.) 

The oil of the almonds is sweet, pale-yellow, sp gr 0*916 , 
that of the mesocarp is thick, brown and viscid, sp. gr. 1 014 , 
it reddens litmus, and turns darker when exposed to the air , 
it is soluble m alcohol and ether, and dyes linen of a permanent 
yellow-red. ( he pine ) 

This oil was found by A. Basmer (1881) to be soluble in 
potass a, with a red colour, daikemng on exposure, and its 
alcoholic solution to yield a red precipitate with basic lead 
acetate Cazeneuve and Latour have found catechin m the 
wood of the Cashew tiee The fruit yields 1 64 per cent, of 
ash ( Wernecke ) 

Commerce. — Cashew nuts (Fe\ es de Malac, Fr. ) are imported 
into Bombay fiom Goa in very cou^ideiable quantities. Value — 
The Kernels, Its 18 per cwt. , the Tar, Re. £per gallon in Goa. 

SEMECARPUS ANACARDIUM, Linn. 

Fig. — Roxb. Cor PI. I., t. 12 , Wight Ic., t. 558; Beddome 
FI. St/lv., t. 166 Marking-nut tree ( Eng ), S£m£carpe a 
larges feuilles {Ft.). 

Hab.— Hotter parts of India. The fruit. 

Vernacular. — Bhela, Bhilawa {Hind.), Bibba {Mar.), Shdn- 
kottai, Sheran-kottai {Tam ), Bhilamo {Guz.), Geru {Can ), 
Sambiri, Thembari {Mai.) 

History, Uses, &C. — The marking-nut, m Sanskrit 
Bhallataka and Arushkara (causing sores), is regarded by the 
Hindus as acrid, heating, stimulant, digestive, nervine and 
escharotic, and is used m dyspepsia, piles, skin diseases, and 
nervous debility. It is piepared for internal use by being 
boiled with cowdung and afterwards washed with cold water. 
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The nut is also used to produce the appearance of a bruise in 
support of criminal charges preferred through enmity,* and 
the juice is sometimes applied to the body out of revenge, the 
victim having first been made insensible by the administration 
of narcotics. In Sanskrit medicinal works a section is often 
devoted to the treatment of ulcerations thus -produced When 
given intemally„the juice of the pericarp Is always mixed with 
oil or melted butter. It is the Anacardia of Serapion The 
Arabic name for the nut is Baladar, or Hab-el-kalb., m allusion 
to its heart-shaped form. 

Ibn Baitar says — 

wJLftJ lj yjf t ukj | g (xJtsa 2 L> Lj I ft 1 si il*J I 

(Balddar in the Indian language is Ancardia in Greek, which 
means “ heart-shaped ”) Mahometan writers order the 
juice to- be always mixed with oil, butter, or some oily 
seed when used for internal admmstration They consider 
it to be hot and dry, useful in all kinds of sk'in diseases, 
palsy, epilepsy, and other attections of the nervous system, 
the dose being from £ to £ a dirhem. Externally they apply 
it to cold swellings, such as piles ; the Tuhfat notices the use of 
the vapour of the burning pericarp for this purpose, a practice 
known in Bombay ; it causes sloughing of the tumours. 
When too large a quantity has been taken, oily and mucilagi- 
nous remedies should be prescribed. Two dirhems is considered 
a poisonous dose. Some persons are much more readily affected 
by the drug than others. Garcia d’Orta remarks that the 
poisonous properties of the marking-nut have been much 
exaggerated by Serapion, and goes on to say that m Goa it is 
administered internally m asthma after having been steeped 
in buttermilk, and is also given as a vermifuge : and moreover, 
says he, we (the Portuguese) salt the young green fruit and 
use them like olives. Amslie gives the following account of its 
use m Southern India : u The Hindus give the juipe in scrofulous, 
venereal and leprbuS affections in very small doses; an oil is 
also prepared with the nut by boiling, which is used externally 

* It* application zn a diluted lorm produces great (edematous swelling and 
redness of tlie skm. 
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m rheumatism and sprains, it is of a very stimulating nature j 
undiluted it acts as a blister. The Telingoos have the following 
prescription * — Juice of marking-nut and garlic of each 1 ounce, 
juice of fresh tamarind leaves, cocoanut oil and sugar of each 2 
ounces , mix, and boil for a few minutes. 1 Do&e — One table 
spoonful twice daily in syphilis, aches, sprains, ’* &c. Mixed 
with a little quicklime and water the juice is used all over India 
for marking linen, and the stain is far more durable than that 
of the marking inks of .Europe. 

In the Concan a single fruit is heated in the flame of a lamp 
and the oil allowed to drop into a quarter ser of milk , this 
draught is given daily in cough, caused by 'relaxation of tbe 
uvula and palate. As an application to scrofulous glands of 
the neck equal parts of the juice of the marking nnt. Plumbago 
zeylanica, Bahospermum montamcm, Euphorbia neriifolia , 
Asclepias gigantea, sulphate of iron, and molasses are used. 
The juice of the root-bark is also used medicinally on account 
of its acrid properties. 

The brown oil of tbe marking- nut appears to resemble very 
closely in its medicinal action that of the cashew-nut ( see 
above). Basiuer found that within 1 2 hours it raised a black 
blister ; this should be carefully protected from touch, as the 
fluid causes eczematous vesicles on any part of the body it may 
come in contact with. Basmer has also noticed painful micturi- 
tion, the urine being reddish brown and bloody, and painful 
stools as a sequel to the external application of the oil. ( Am. 
Journ Pharm Mar. 1882, p 131.) In a caso of accidental 
blistering by the juice, recently under clinical observation m 
Calcutta, and reported by Dr. 0. L. Bose, the most marked 
feature was its prolonged irritant action on the skm, although 
washed off with cold water within a quarter of an hour of the 
accident. Blisters began to appear about two hours after 
the application of the juice, and continued to form for three 
days, apparently caused by the fluid from the broken vesicles. 
No irritation of the bladder or intestines was observed, but 
there was intolerable itching and burning of tbe skm attended 
by a febrile condition. Most relief was obtained by the 
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application of hot oil. Like the oil of the cashew-nut, this 
oil appears to have a much less injurious effect than would he 
expected, when administered internally 

Toxicology. — The marking-nut is seldom if e^er given as a 
poison internally, hut is used as a local irritant to procure 
abortion, often causing much injury to the uterus and vagina , 
a case of this kind is recorded by Chevers and another by 
Burton Brown. In Bombay a case has been reported m which 
the juice was used to cause hurt to a wife by disfiguring her 
face, and Dr. Gray has observed a case in which the nut was 
introduced into the vagina as a punishment Marking-nuts 
have also been used by malingerers to produce ophthalmia and 
skin eruptions. 

Description. — The marking-nut is well described by the 
Arabs as resembling the heart of an animal, the torus repre- 
senting the auricles, and the fruit the ventricles j in the dry 
commercial article the + orus is seldom present, and the fruit 
is of the size and shape of a broad bean, of a black colour, and 
quite hard and dry externally, but upon breaking the outer 
skm with a knife, the central cellular portion of the pericarp 
will be found full of a brown oily acnd juice; inside the peri- 
carp is a thin shell conforming to it, and containing a large flat 
kernel, which has no acrid properties The root-bark us very 
thick, and contains a large quantity of acrid juice similar to that 
found in the jpericarp ; it dries into a black varnish. 

Chemical composition. — The almonds contain a small quan- 
tityuf sweet oil; the pericarp contains 32 percent of a vesicating 
oil of specific gravity 991, easily soluble in ether, and black- 
ening on exposure to the air It is similar to that of Ana~ 
cardium Occidentals, but Basmer (1881) found that it dissolves 
in potassa with a green colour, and its alcoholic solution turns 
black with basic lead acetate. The fruit yields 2*14 per cent, 
of ash. (Warnecke.) 

Commerce . — Marking-nuts come from various parts of the 
country. Value, £ to 1 Rupee per Surat maundof 37£ lbs. 
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ODINA WODIER, Mo*b. 

Fig. — Wight Ic., t. 60 , Beddome FI. Sylv., t. 323, Moyle 
III , t. 81. 

Hab. — Hotter parts of, India. The bark and gum. 

Vernacular. — Jmgaa Molun, Kimul (Bind ), Shimti ( Can }, 
Odiya-maram ( Tam j, Jival (Beng ), Utlii (Mai.), Oddi-tu6nu 
( Tel ), Moye (Mar), S hem bat (Guz ). 

History, Uses, &c . This tree is called in Sanskrit 

Jingim, Ajashrmgi (goaPs horn), and Netraushadhi (collyrmm). 
The jtuce is considered by the Hindus to be a valuable applica- 
tion to sore eyes. Amshe mentions that the bark powdered 
and mixed with Margosa oil is considered by the Vytians as a 
valuable application to old and obstinate ulcers , according to 
Wight, the gum beaten up with cocoanut milk is applied to 
sprains and bruises, and the leaves boiled in oil are used for 
a similar purpose In the Pharmacopoeia of India the astrin- 
gent properties of the bark are noticed, and its Use as a lotion m 
impetiginous eruptions and obstinate ulcerations. A decoction 
of the bark is recommended by Dr. B. Bose as an astringent 
gargle. At Pondicherry the bark is administered in gont and 
dysentery; it has a stimulant action. ( Qorre et Lejanne ) 

Description The gum is partly in tears of a yellowish 

tinge, and partly m colourless angular fragments, which are 
full of fissures like gum Arabic. It has a disagreeable taste 
and is not astringent, about one-half of it is completely soluble 
in water, the remaining portion forms a slimy mucilage, but 
is not gelatinous , the soluble portion, which is feebly acid, is 
precipitated by alcohol, and m a less degree by oxalate of 
ammonium, not at all by perchloride of iron or borax The 
bark is vfcry astringent, thick and soft, of a light brown colour 
externally, marked with numerous whitish scars, where por- 
tions of the dry snber have fallen off, also with many small 
scabrous rusty spots, internally it is white when fresh, but 
dries of a reddish brown, a gummy juice exudes from it when 
cut ; there are large laticiferous vessels which contain the 
gummy juice. 

50 
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Chemical composition. — The powdered bark exhausted with 
hot water affords 15 per cent of extract containing 9*1 per 
cent, of tannin. The ash (9 3 per cent.) is very deliquescent 
on account of the presence of a considerable quantity of potas- 
sium carbonate 

BUCHANANIA LATIFOLIA, Moxb. 

Fig. — Bedd FI Bylv. t 165. 

Hab — Hot, drier parts of India, ascending to 3,000 feet. 
The seeds. 

Vernacular. — Chironji, Piy5r, Piydl ( Hivd .), Chirongi, Piyal 
(Beng ), Chdroli (Quz ), Chaia, Chfiroli ( Mar. ) , Moreda, Mouda 
( Tam ), Chara-pappo, Moral a {Tel ) Nuskul, Murkaln (Can.), 
Ghirauli ( Punj .), Mura, Munga Peru ( Mai ). 

History, Uses, &C. — This tree is called m Sanskrit 
Piyala, Ghara and Tapasa-priya, or “ dear to hermits ” The 
seeds are an article of commerce, and appear to have been m 
use from a remote period m the preparation of sweetmeats, 
and as an ingredient in demulcent cough mixtures, generally 
m combination with dates, almonds, sesamum and cucumber 
seeds. Similar mixtures are also prescribed as a nourishment 
in debility. Charred slightly over the fire they form an excel- 
lent after-dinner dish. The oil has been recommended for 
baldness. The bark is used m Tranvancore for tanning. 

Description — The fruit is a sub-globose, slightly com- 
pressed drupe, half inch in diameter, of a deep purple colour. 
Stone hard, 2-valved Kernels laterally compressed like a 
vetch seed, brown, mottled with darker brown, rather more 
than 4 inch in length, and rather less than £ inch in breadth. 
Slight pressure Separates the oily cotyledons, which have a 
very agreeable nutty flavour 

Chemical composition. — The seeds have been examined by 
Church, who found in 100 parts— Water 5 7, albuminoids 27*9, 
mucilage, &c., 2*7, oil 58*j0, fibre t* 8 , ash 3*3. The expressed 
oil of the seeds commences to congeal into a white semi-solid 
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mass at 18*5° C , at which temperatare it has a specific gravity 
of 0 9134 It affords 95 7 per cent, of insoluble fatty acids 
melting at 36°. The lead soap of the fatty acids was soluble 
to the extent of 38 per cent, m ether, as lead oleate ; the 
fatty acids from the insoluble portion melted at 57°, and 
possessed the characters of a mixture of palmitic and stearic 
acids. 

Commerce .• — Chirongi seeds'are obtainable at about 4 annas 
per pound. 

SPONDIAS MANGIPERA, Willd. 

Fig. — Wight III. I. 186, t. 76 ; Bedd. FI. Sylv., 1. 169. 
Hog pi am tree. Wild mango (Eng.), Mombin de Malabar (JPV.). 

Hab. — Throughout India. The fruit and gum. 

Vernacular. — Ambra, Amra (I£ind , Beng.), Ambada (Mar. ), 
Mari-manchedi (Tam.), Toura-mamidi (Tel.), Pundi (Can.) 

History, Uses, &C — This tree is the Amrfitaka, Amr&t, 
and Adhvaga-bhogya (traveller’s delight) of Sanskrit writers, 
who describe the pulp of the fruit as acid and astringent and 
useful m bilious dyspepsia, on which account the name of 
Pitta vnksha, or “ bile tree,” is applied to it. It is the Con- 
dondum Malaccense of Rumphius (I , 51). The fruit is much 
used by the Hindus a3 an acid vegetable, and they make a 
preparation of it resembling gooseberry fool, which is called 
Rdyete.* The leaves and bark are astringent and aromatic, 
and are administered in dysentery, and the gum is used as a 
demulcent. 

Description.. — The drape is oval, fleshy, smooth, the shaft 
of a pullet’s egg, and yellow whem ripe , nut oblong, woody, 
very hard, outwardly fibrous,, 5 -celled, from t to 3 cells only 
are fertile ; seed lanceolate ; embryo inverse, without peri- 
sperm. The gum is yellowish or light brown, principally in 

* rr*nf (Mar ), r r «THr (Htnd ) is a senu fluid dish prepared with a little 
mustard, milk, and the pulp of some acid fruit 



396 


M OR IN GE2E. 


stalacfciform pieces. It resembles tragacanth m its behaviour 
with water, 40 grams form with 2 ounces of water a transparent 
^elly of a light brown colour, in a dilute solution the insoluble 
portion deposits, and the small portion which is soluble gives 
with neutral acetate of lead a white precipitate, with basic 
acetate an opaque white precipitate, with ferric chloride a 
reddish gelatinous precipitate, with Fehhng’s solution there is 
a slight reduction on boiling, with ammonium oxalate a copious 
precipitate, it is precipitated by alcohol, but is unaffected by 
iodine, nitrate of silver and borax. 

A remarkable gum-like secretion is yielded by a species of 
Spondias introduced in Bangalore It dissolves without 
swelling in water, and forms a milky and soapy solution 
One-sixth of this substance is soluble m rectified spirit, and 
although insoluble in water is unctious and soapy to the touch. 

MORINGEJE. 

MORIN GA PTERYGOSPERMA, Garin. 

Fig. — Wight III I 186, t. 77,* Bedd. FI. SyL, t. 80 The 
Horse-radish tree (Eng.), Mormga a graines tnptcres (Fr.), 

Hab. — India. The fruit, bark, gum, seeds and root. 

Vernacular Sahjna ( Hxnd ), Shegva, Shegat (Mar), 

Murungai (Tam.), Saragavo ( Guz .), Nugge (Gan.), Munaga 
(Tel.) 

History, Uses, &C. — The root of this very common tree, 
the Sobhaujana, Murungi and Danshamula (pungent root) of 
Sanskrit writers, is described by the Hindus as acrid, pungent, 
stimulant and diuretic, and is applied externally as a rubefacient. 
The seeds are said to be stimulant and are called Sveta maricha 
(white pepper). The Bhavaprak &sa mentions two varieties of 
the tree, viz , white and red.* The white is said to be the 
stronger rubefacient, but tbe red is preferred for internal use ; 
it* is given in ascites arising from enlargement of the liver and 


* Probably M eoMcanenns, Nimmo, which has zed flemeu. 
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spleen. In internal and deep-seated inflammation and abscess 
(vidradhi), a decoction of the root bark is recommended to be 
given with the addition of asafoetida and rock salt. The root 
bark is besides used externally as a plaster, and the inflamed 
part fomented with its decoction. A decoction of the root bark 
is considered useful in calculous affections The seeds are 
an ingredient m some stimulant applications The gum -of the 
tree, mixed with sesamum oil, is recommended to be poured 
into the ears for the relief of otalgia , it is also rubbed with 
milk and applied in headache to the temples. Mahometan 
writers describe Sahjna flowers as hot and dry, and consider 
that they expel cold humours, disperse swellings, act as a 
tome and diuretic, and increase the flow of bile The juice 
-of the root with milk is diuretic, antilithic and digestive, 
and is useful m asthma. A poultice made with the root 
reduces swellings, but is very irritating and painful to the 
skin. The pods are a wholesome vegetable, and act as, a 
preventive against intestinal worms (vide Makhzan, article 
Sahjna). Amslie mentions the use of the Morunghy root by 
Europeans as a substitute for Horseradish He also says 
that the native doctors prescribe it as a stimulant m paralytic 
affections and intermittent fever m doses of about one scruple ; 
that they also employ it m epilepsy and hysteria, and consider 
it a valuable Tubefacient m palsy and chrome rheumatism He 
wrongly supposes the seeds to be the Hab-el-ban of the 
Arabians Rumphius and Loureiro state that the bark is 
emmenagogue and even abortiiacient In Bengal half ounce 
doses of the bark are said to be used to procure abortion In 
Madras the following prescription is said to be a good remedy 
for scorpion stings — Mormga bark and nut of each 4 ozs., 
tobacco 2 ozs., gunpowder 2 drachms Make into a smooth 
paste, roll into a pencil and dry. When required rub it 
with a little water over the sting. According to Fleming, 
the oil of the seeds is used as an external application for 
rheumatism m Bengal. In India the root is generally 
accepted by Europeans as a perfect substitute for Horse- 
radish. The unripe pods are used as a vegetable.; they may 
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be boiled and served with melted butter, or cut m pieces 
and mixed with curries. The flowers are eaten m curries, 
and also fried with butter. The young leaves are. boiled with 
onions and spices and used iu the same manner. A decoction 
of the root bark is used as a fomentation to relieve spasm. In 
the Concan the bark of the wild tree is ground with Plumbago 
root, pigeon’s dung, and chicken’s dung and applied to destroy 
Guinea-worms. 3?our tolas of the juice of the leaves of the 
cultivated tree are given as an emetic Thd gum is said to be 
u§ed to produce abortion, but it is difficult to obtain any 
reliable evidence upon a point of this nature , it would be quite 
possible to use it as a tent to dilate the os uteri, as it is very 
tough, and swells rapidly when moistened. In many parts of 
India the right of collecting the pods upon Government lands, 
for sale as a vegetable, is leased; they are never allowed to 
ripen, and the oil is not expressed. The Bengal Pharmacopoeia 
furnishes formulae for compound spirit and compound infu- 
sion. In the Pharmacopoeia of India the plant is plaeed m the 
secondary list, and its principal uses are buefly noticed. 

Description. — The ftuit is light brown when ripe, a foot 
or more in length, triangular, ribbed, and composed of three 
valves containing a soft white pith, and a single row of from % 
12 — 18 seeds, which are dark .brown, roundish, the size of a 
pea, and furnished with three membranaceous wmgs. The 
kernel is white, oily and bitter. The gum, when it first exudes, 
is opaque and white , from exposure to the air it soon becomes 
pink, and finally of a dull red colour on the surface, the interior 
remaining white. It occurs m pieces of considerable size, 
generally more or less vermicular m form, and appears to be 
only produced upon trees which have been injured by insects. 
The taste is bland and mucilaginous. In dry air the gum becomes 
very fnable, but in a damp climate it is tough and holds 20 
per cent, of its weight of water. The bark of the root has 
a reticulated light brown external surface ; it is thick, soft, 
and internally white, and has a pungent odour and taste, 
e xac tly like Horseradish. The wood of the root os soft. 
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porous, and yellowish, and has the same properties in a less 
degree. 

Microscopic structure . — The parenehyme cells of the bark 
are loaded with globules of essential oil. The wood is provided 
with very large scalanform vessels easily visible with the'naked 
eye. The medullary rays both m the wood and bark are very 
distinct. 

Chemical composition . — The root distilled with water yields 
an essential oil which appears to have much pungency, hut the 
ot.our is distinct from that o'f oil of mustard and garlic, and 
more offensive. The husked seeds yiel^, according to Cloez, 
36 20 per cent, of oil. ( Compt . Rend. LXI., p. 236 ) 

Mormga hark contains a white crystalline principle answer- 
ing to the reactions of an alkaloid and occurring m the spirituous 
extract. It is scarcely soluble in water and ether, but readily 
soluble m acidulated water, alcohol and chloroform. Sulphuric 
acid dissolves it with a red-brown colour, nitric acid with a 
yellow colour. The bark also contains two resins, one soluble 
the other insoluble in amm nia, an organic acid, a quantity of 
mucilage, and it left on incineration 8# per cent, of carbonated 
ash. An alcoholic extract of SO grammes of bark was adminis- 
tered to a small dog and produced no poisonous effects The 
gum-like exudation when placed in water gradually dismti grates, 
forming a slimy mucilage which is precipitated white by solu- 
tions of neutral and basic plumbic acetate, and is not affected 
by alcohol, ferric chloride, oxalate of ammonia or borax. The 
insoluble portion is seen under the microscope to be composed 
of mucilage cells No starch or hnnm is present m the exuda- 
tion. When holding 11 per cent, of water at has a specific 
gravity of 1’46 at 15° C. It absorbs 20 times its weight of 
niti 10 acid (1*2), forming an orange jelly which when heated 
is decomposed and produces oxalic acid. Ash 2*75 per 
cent. 
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CRGTALARIA JUNCEA, Linn 

Fig. — Roxb., Cor. PI. t. 193 ,* Bol Mag t. 1933, Rheede , 
Hort. Mai. uc. t 26. 

Hab. — Throughout the plains of India Often cultivated. 

Vernacular. — 'San {Hind., Beng., Guz ), Jenappa, Shanal 
{Tam.), Shanambo ( Tel ), Sanvu ( Can ), Tag, Sonalla {Mar.) 

History, Uses, &C. — The seeds and leaves of this plant, 
m Sanskrit Sana, are used m Hindu medicine, and are consi- 
dered to be cooling, and to purify the blood in febrile states of the 
system accompanied by cutaneous eruptions, such as impetigo, 
psoriasis, &c. They are also said to bo emmonagogue m half 
drachm doses given twice a day, and are supposed sometimes to 
have caused abortion, but this is very improbable. The 
sacred thread of the Kshatnas is directed by Mann to be made 
of Crotaluria fibre. 

C. verrucosa, Linn., Pot Mag t. 3034, Wight, Ic. t. 200, 
Rheede, Hort. Mai ix t 29, found throughout the tropical regions 
of India, is called m Sanskrit Sana-pushpi, Dhavanj, and Vrihat- 
pushpi , it is described m the Nighantas as bitter and an expel- 
lant of bile and phlegm. This plant and several other species 
of the genus are included under the Sanskrit name of Ghanta- 
rava and the vernacular names Jhanjhania {Iltnd., Seng ), 
Vatta-killu— killuppai {Pam.), Gheleghermta {Tel), Ghagn, 
Dmgala, Kb ulkli u 1- di n gala {Mar.), m allusion to the rattling 
noise made by the seeds tv hen the ripe pods are shaken, just 
as the generic name of the botanists is derived from the Greek 
Kp6ra\ov, a rattle or castanet. Rheede {Hort. Mai. ix. p. 53) 
says that the juice of the leaves of C. veirucosa is supposed 
to dimmish salivation. Amshe, speaking of the same plant, 
says — “The slightly bitter, but not unpleasant tasted juice 
of the leaves and tender stalks is prescribed by the Tamool 
doctors, both internally and externally, in cases of scabies and 
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impetigo.*’ In Pndukota, C. retusa, Linn. (Bet. Mag . 
t. 2561 ; Rheede, Sort . Mai. ix. t. 25), is used for tbfi same 
purpose. C. sericea, Retz., IS used m Bengal, and G. 
medicaginea, Lam., m the Punjab. C. Burhia, Hamilt , 
called Khip, Sis aud Kharsan m the vernaculars, is con- 
sidered to be very cooling , it is a naked looking, bushy plant, 
common in the and districts of Northern India, which has 
the smell o£ broom when bruised. 

O juncea is extensively cultivated tor its fibres, from which 
tow is prepared. The nets of the Bombay fishermen are made 
of this fibre which is very strong and tans well. After the 
bark has been removed, the stems of the plant, which are per- 
fectly straight and unbranched, are sold to the toy-makers ; 
or cut in short lengths and dipped in brimstone to make fire- 
lighters for the Parsees, whose religion forbids them to blow 
fire when lighting or extinguishing it. 

The Crotalanas appear to be used medicinally on account 
of their mucilaginous and emollient properties , the leaves might 
be used as a poultice like Althaea leaves. 

Chemical composition — Mr. J, G. Prebble, who has examined 
the leaves of 0. retusa and C. medicaginea^ informs us that 
they contain abundance of mucilage, a little solid fat, and a 
resin soluble in ether, which loes not form a reddish solution 
with potash. The leaves of C. medicaginea contain also a trace 
of tannin. 

TRIGONELLA FCENUM-GRAECUM, Linn. 

Fig. — Sihth , FI. Grace., t. 766; Bentl and Tiim., t. 71. 
Fenugreek (Eng ), Fenugree (Fr.). 

Hab. — Cashmere, Punjab, Upper Gangetic Plain. Widely 
cultivated. The seed and heib. 

Vernacular — Methi (TIind., Mar, Guz., Bcng ), Vendayam 
(Tam ), Mentula (Tel.), Menthya, Mente (Can.). 

History, Uses, &C. — Fenugreek has a history of great 
antiquity , it was much valued by the ancients both as a food 
51 
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and medicine ; in India it' has long been extensively cultivated, 
its seeds being considered carminative, tonic, and aphrodisiac. 
Several confections made with them are deserioed m Sanskrit 
works under the names of Methi mod aka, Svalpa methi modaLa, 
Ac., and are recommended for use in dyspepsia with loss of 
appetite, in the diarrhoea of puerperal women, and m rheumat- 
ism. All these preparations consist of a number of aromatifc 
substances, one part each, and fenugreek seeds equal iu quan- 
tity to all the other ingredients. Under the Arabic name of 
Hulbah, and the Persian Shamlit, Mahometan writers describe 
the plant and seeds as hot and dry, suppurative, aperient, 
diuretic, emmenagogue, useful in dropsy, chronic cough, and 
enlargements of the spleen and liver. A poultice of the 
leaves is said to be of use m external and internal swellings 
and burns, and to prevent the hair falling off The flour 
oi the seeds is used as a poultice, and is applied to the skin 
as a, cosmetic. They also use the oil of the seeds for various 
purposes. Ip. Europe the history of the plant is equally 
ancient. Aretseus prescribed it both internally and Externally. 
The powdo of the seeds was recommended by Dioscoudes m 
the form of a poultioe for inflammatory affections * Pliny 
(24, 120) mentions the use of Fenugreek or Silicia as a me- 
dicine, and ascribes to it the same properties as the Maho- 
metan writers above quoted. Amshe notices its uses by native 
practitioners in Southern India for dysentery, the seeds being 
toasted and afterwards infused. At the present time, Fenu- 
greek is extensively used m India both as an article of diet and 
as a medicine. The leaves are used both internally and exter- 
nally on account of their cooling properties. The young plants 
are always to be found in the vegetable markets, and are most 
esteemed when only the two seed leaves are formed, they aie 
boiled and afterwards fried in butter, the taste is strongly 
bitter, and disagreeable to those who have not become 
accustomed to it ; in bilious states of the system the vegetable 
has an aperient action. The seeds enter into the composition 

* It is the rr/\is of Dioscoridea (n , 93) Other Greek names are fiSwxtpats, 
(oxliorn) and diyoKfpas (goatshorn) 
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of an imitation of carmine. The yellow decoction used with 
sulphate of eopper produces a fine permanent green. In modern 
medicine Fenugreek is no longer in use ; it is, however, still 
kept by druggists for veterinary pharmacy, and is very largely 
consumed in the preparation of cattle foods. 

Description. — The pod is sickle-shaped, 3— 4 inches long, 
slightly flattened and ending m a long point ; it contains from 
10 — 20 rhomboidal seeds, yellow or yellowish-brown, semi- 
transparent, about of an inch long, somewhat, compressed, 
with the hiinm on the sharper edge, and a deep furrow running 
from it and almost dividing the seed into two unequal lobes ; 
the surface is finely tubercular ; the testa consists oi two layers, 
the inner of which is mucilaginous and encloses the cotyledons 
and their large hooked radicle. The cotyledons are composed 
of parenchymatous tissue, the cells of which contain globules 
of fatty matter, and granular matter coloured yellow by iodine ; 
the taste is bitter, oily and aromatic. 

Chemical composition. —The cells of the testa contain tannin ; 
the cotyledons a yellow colouring matter, but no sugar. The 
air-dried seeds give off 1 0 per cent, of water at 100° O., and 
on subsequent incineration leave 7 per cent, of ash, of which 
nearly a fourth is phosphoric acid. Ether extracts from the 
pulverised seeds 6 per cent, of a fetid, fatty oil, havwg a bitter 
taste. Amylic alcohol removes m addition a small quantity of 
resin. Alcohol added to a concentrated aqueous extract, forms 
a precipitate of mucilage, amounting, when dried, to 28 per 
cent Burnt with soda lime, the seeds yielded to Jahns 3 4 per 
cent, of nitrogen, equivalent to 22 per cent of albumin. The 
nature of the odorous principle has not been determined. 

( Pharmacographia.\ E Jahns ( Bericht , 18, 2518-2528) reports 
that: ae has found twb alkaloids in the seeds, choline , a base 
found m animal secretions, and another, which he names 
trigonelline. The pulverised seeds were extracted with 70 per 
cent, alcohol, and after evaporation, the residual liquor was 
precipitated with lead acetate and soda After removal of lead 
from the filtrate and evaporation, the alkaloids were precipi- 
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stated by potassium-bismuth iodide and sojphunc acid. The 
bases were only completely precipitated after some weeks, and 
were then converted into the mercuric iodide compounds to 
separate albuminous matter. This was done by decomposing 
the bismuth compound with soda and adding mercuric iodide, 
when choline was precipitated and ti igonelhne remained m the 
mother liquors from which it was precipitated as oily' drops 
(afterwards solidifying) by -means of -sulphuric acid — 0*05 
per eent. of choljne and 0*13 per cent of trigonelline were 
obtained. The author examined 'the gold and platinum salts of 
choline. Trigonelline, C 7 NO -Q, crystallises from 

alcohol in colourless prisms, which possess a weak saline taste. 
It is hygroscopic and easily soluble m water, but is insoluble m 
ether, ohloroform, and benzol. The solutions are neutral. It 
gives precipitates with the usual aikaloidal reagents. Analyses 
of the free "base, the hydrochlorate and the platinum and two 
gold double salts were made. 

Trigonelline is isomeric and probably identical with pyri- 
dine-betain, prepared by Von Gerichteu by heating' pyridine 
with monochloracetie acid, " the only difference being that 
pyridme-betain hydrochlorate is coloured blue by sodium 
amalgam, and trigonelline yellow. By heating trigonelline 
with concentrated caustic potash, a distillate is obtained which 
appears to contain pyridine ( Joum . Soc. Client Ind., Joum. 
de PhaY. et de Chim., 1885.) 

Commerce.-— Fenugreek seeds are grown extensively in the 
higher inland provinces of India. From -Karachi alone the 
imports into Bombay are about 14,000 cwts, annually. 

Value. — Us. 43 to 50 per candy. 

TRIGONELLA UNCAT A, Boies. 

Hab. — Persia. The pods. 

Vernacular. — Iklil-el-malik {Arab., Ind.). 

History, Uses, &C.— The small crescent-shaped pods 
which are imported into Bombay from tbe Persian Gulf under 
this name are considered by Arabian writers to be the Meli- 
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lotus of Dioscorides.* The author of the Makhzan-el-Adwiya 
gives Malilotus as the Greek name and Giah-i-kaisar as the 
Persian. He goes on to Bay that tc there are two kinds of 
melilot, both plants are much alike., but the fruit of one is 
creseent-shaped With small roundish seeds something Jike fenu- 
greek, while the fruit of' the other is much smaller and^only 
slightly curved 4 both have an odour like fenugreek. The 
best fruit for medicinal purposes is hard, yellowish, white and 
aromatic, with yellow seeds.” "The Mahometans, following 
the Greeks, hold melilot in high esteem as a remedy in a great 
variety of disorders ; it is considered to be suppurative and 
slightly astringent, and is much used as a plaster to dispel 
tumours and cold 'swellings. The diseases in which it is 
administered internally are Of a widely different nature and far 
too numerous for recapitulation here ; for an account of them 
we must refer the reader to the Makhzan, article Iklll-el-malik. 
Melilotus alba , Lam , and M parvijlora , Desf., grow m India; 
the first species has the delicate odour of the European melilot 
In the Makhzan an Indian variety of melilot is mentioned, 
which has very small fruit, it is called Pirang.t Coumann, 
the odorous principle of melilot, when given to dogs in doses 
of 7 to 10 grains, produces great and even fatal depression, 
and in man doses of 30 to 60 grains occasion nausea, giddiness 
depression, vomiting and drowsiness. Kohler finds it to be a 
narcotic, which at first stimulates, but afterwards paralyzes the 
heart. 

Description.— Small, sickle-shaped, greyish yellow pods 
with a beak slightly curved outwards, distance from base to 
apex an inch 5 length of pod round the curve about one inch ; 
it is grooved on both sides, and divided by a central partition 

* fie\i\a>rof, Dios m , 43 Melilotus and Sertula campana of the 
Homans. Plin. 21, 29, much used in preparing malagmata, Scrib Gomp. 
258, et seq . 

■f Trtgonella comiculata , Lmn , Wight lo t. 384 It is cultivated nr 
Bengal as a vegetable in the cold weather, also at Belgaum, where it is 
called Ttrapa. It is the Malya of Sanskrit enters, and is used in India 
for making chaplets. 
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into two cells*, each of which contains a single row of small 
greyish-yellow- rhomboidal seeds, deeply notched on one side, 
and seen under the microscope to be marked with numerous 
black spots. The other kind with very small slightly curved 
pods mentioned by Mahometan writers is not foupd m the 
shops. 

Chemical composition. — Coumann, C 9 H 6 O 2 , the anhydride 
of coumanc acid, C 9 H a 0 s , and the odorous principle of melilot, 
is found m several plants ; it is best prepared from tne Tonka 
bean, Coumarouna odorata, by digesting in strong alcohol, 
on evaporating, a crystalline magma is obtained, which when 
purified with animal charcoal is colourless ; it crystallizes m 
triehlimc crystals , melts at 50° C., and boils at 270° without 
sensible alteration , it has an agreeable aromatic odour, and a 
bitterish burning taste, the vapour acts strongly upon the 
brain; coumann is nearly insoluble m cold water, boiling 
water dissolves it freely, and deposits it on cooling in slender 
needles. It dissolves without alteration m dilute acids. 

Commerce. — Iklil-el-malik is sold for six annas per lb. 

INDIGOFERA TIN CTORI A, Linn. 

Fig. — Rheede, Sort. JSfal. i., t 54; Wtght Ic. t. 365. Dyer’s 
Indigo l Eng.), Indigotier tinctorial ( Fr .), 

Hab. — Western India, cultivated elsewhere. The plant 
and Indigo. 

Vernacular . — Nil (Hind , JBeng.), Nili (Mar., Cam,.), Nilam 
{Tam.), Nili-mandu {Tel.), Gall {Guz.\ 

History, Uses, &C. — Indigo, in Sanskrit Nila, a word 
wbicb signifies dark blue or black, appears to have been known 
in the East as a dye and medicine from a very remote period. 
Its importance as an article of trade is indicated by the Sans- 
krit synonym Banigbandhu, or u trader’s friend. ” It was 
probably exported from Cambay, Broach and Thana at a very 
early period, certainly from the latter port B. C. 30. What 
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Dtoscorfdes calls Indicon, and Pliny and "Vitruvius Indicu na, 
was a blue pigment brought from India, and used both in 
painting and dyeing. When powdered it gave a black powder, 
and when suspended m water it produced an agreeable mix- 
ture of blue and purple. It belonged to the costly dye-stuffs, 
and was often adulterated by the addition ot earth. On this 
account, that which was soft without any roughness, and which 
resembled an inspissated juice, was esteemed the best. Both 
Pimy and Dioscondes speak of two kinds, one of which 
adhere# to reeds, in the form of slime or scunj. thrown upjby the 
sea ; the other was scraped from the sides of dye-pans in the 
form of a purple coloured scum. The ancients considered Indicum 
to be astringent, and used it for ulcers and inflammation, and 
to cleanse and beal wounds. (See Beckmann’s Hist, of Invent. 
II , p 258, where the subject is fully discussed.) The early 
Arabian physicians identified Indicum with Nil, which' they 
regarded as a kind of Indian woad. Ibn Sma calls it El-was- 
mah-el-Hmdiya, and it was also called Idlim, which was an 
Arabian name for woad, as appears from a passage m Abu 
Hauifeh, who says — “ An Arab of the desert, of the Sarah 
tribe, told me that the Idlnneh is a plant that rises upon a 
stem about a cubit m height, and has branches at the 
extremities of which are what resemble the blossoms of the 
coriander, and it (the plant) is dust-coloured ” In Ibn 
Fima’s time Woad appears to have been superseded by indigo, 
as he describes wasmeh as wark un-nil, “ or leaves of the 
Nil” In the 13th century, Marco Polo relates that he saw 
Indigo, which the dyers used, made m the kingdom of Coulan 
or CoiIum-$ and he describes the process for preparing it. Persian 
writers -on Indian drug# state that before the time when the 
English began to cultivate indigo, the best kind ifiade m 
India was knowu as Baiana, from the name of a place in the 
Shabjehanabad district where it was made, and the record of 
the cargoes of the ships which arrived in Holland from the 
East Indies in 1681, show that, the first had 13,539 lbs. of 
Sirehes indigo j the second 82,734 lbs* of Gruzerat indigo ; the 
third 66.996 lbst of the same : the fourth 50.795 lbs. of Eajasut 
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indigo ; the fifth 32,251 lbs of Sirches indigo , the sixth 
59,698 lbs. of Bajana indigo ; and the seventh 27,532 lbs of 
Sirches. The value of the indigo brought m these ships was 
at least 500,000 dollars. 

The ihdigo plant was not known in Europe until the close 
of the 16th century. 

Both Hindus and Mahometans consider the plant to have 
attenuant properties ; they prescribe it in whooping-cough, 
affections of the lungs and kidneys, palpitation of the heart, 
enlargement of the spleen or liver and dropsy. Indigo applied 
to the navel of children is said to act upon the' bowels , it is 
applied to the hypogastnum ' to promote the action of thq 
bladder. 

A poultice or plaster pf the leaves is recommended in various 
skin affections, and is used as a stimulating application to old 
ulcers, haemorrhoids, &c. Indigo is applied to the bites and 
stings of venomous insects and reptiles to relieve the pam, also 
to burns and scalds, and m Bengal is commonly applied to 
wounds, &c , of horses and cattle. 

The plant has a great repute In some parts of India as a 
prophylactic against hydrophobia, so much so as to be known 
among the natives as <c the dog-bite shrub y ’ A wineglassful of 
the juice of the leaves is administered m the morning, with or 
without milk, for three days, to those who have been bitten 
by dogs supposed to be mad. People who have taken it 
inform us that beyond slight headache no disagreeable effect is 
produced, but that when a larger dose has been given it has 
proved purgative. In addition to the internal administration, 
the expressed leaves- are each day applied to the bitten part as a 
poultice. -Rheede, speaking of indigo, says — “viribus veneni 
obsistit ” Amshe notices the use of the root by the Hindus in 
hepatitis. It would appear that the 'wild indigo (I. paucifolia , 
Delile,) is considered to have the same medicinal properties as 
r. tinctoria and /its \ ariety J. anil. ~ For Roth’s observations 
on the usA-of Indigo in epilepsy and other spasmodic affections, 
«fee Brit, tend Jf'or. Med. Rev., July 1836, p. 244. His account - 
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of its physiological effects is as follows . — “Shortly after taking 
it, the patient experiences a sense of constriction at the fauces, 
ahd the impression of a metallic taste on the tongue. These 
are -followed by nausea, and . frequently by Actual vomiting. 
The intensity of these t symptoms varies- m different cases. In 
some the vomiting is so violent as to preclude the farther use 
of the remedy. The matter vomited presents no peculiarity 
except its blue colour. When the vomiting has subsided, 
diarrhoea usually occurs . the stools are more frequent, liquid, 
and of a blue or blackish colour. The vomiting and diarrhoea 
are frequently accompanied by cardialgia and coho. Occa- 
sionally these symptoms increase, ahd the use of the remedy is 
m consequence obliged to be omitted/' Dyspepsiaand giddiness 
sometimes succeed. The urine has a brown, dark, violet colour , 
but Or. Roth, never found the respiratory matter tinged with 
it. After the use of indigo for a few weeks, twitchmgs of the 
muscles sometimes, were observed, as after the use of strychnia. 
The seeds of these plants powdered and steeped m arrack or 
rum, yield a tincture which is used to destroy lice. 

Cultivation and p) oduction — Indigo' is chiefly cultivated m 
Bengal m the delta of the Ganges, on those districts lying 
between the Hooghly and the mam stream of the former river. 
The ground is ploughed m October and November after the 
cessation of the rams ; the seeds are sown m March and the 
beginning of April. In July the plants are cut when m blossom, 
that being the time when there is the greatest abundance of 
dyeing matter, A fresh moist soil is the best, and about 12 lbs 
of seeds are used for an acre of land. The plants are destroyed 
by the periodical inundations, and so last only for a single 
year. The cut plants - are first steepfed in water, when they 
ferment with evolution of CO 2 , the yellow liquor is then run 
off iid» another vat, when it is vigorously mixed with air by 
manual labour or machinery. By this means the leucmdigo 
(white indigo) contained in the solution is oxidised, and the 
indigo separates out as'a bine scam which finally settles to the 
bottom. The supernatant liquor is then run off, and* the 
indigo is boiled with water fox several hours, pressed and 
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dried. ( Watts’ Did. of Chem.) Before it is perfectly dry it is 
cut into cubes three inches square ; it is then packed up for sale. 
Indigo is one of the most pre'canous of Indian crops, being 
liable to be destroyed by insects as well as inundation of the 
rivers. It is generally divided into two classes, viz., Bengal 
and Oude indigo. Madras mdigo is not much inferior to that 
grown in Bengal. 

Description. — A shrub 2 to 8 feet, erect, pubescent; 
branches terete, firm , leaves pinnated; leaflets 5 to 6 pairs, 
oblong ovate, euneate at the base, slightly decreasing m size 
towaids the apex, racemes shorter than the leaves; sessile, 
many flowered; flowers small, approximated at the base of the 
raceme, more distant and deciduous towards theapex, greenish 
rose-coloured ; calyx 5 cleft; segments broad, acute; legumes 
approximated towards the base of the rachis, nearly cylindrical, 
lightly torulose, deflexed and curved upwards; seeds about 
10, cylindrical, truncated at both ends. 

Chemical composition . — The formation of leucindigo from the 
glucoside indican, which is present in the plant, is stated by 
E. Alvarey ( Compt Mendus. 105, 286) to be effected by a special 
bacillus, which is strongly pathogenie, and closely resembles 
the bacilli of pueumonia and rhmoscleroma ( Watts’ Diet, of 
Chem.) Regarding the preparation of indigo synthetically by 
JBaeyer, and for an account of the chemistry of the article, we 
would refer our readers to Muir and M or ley’s edition of Watts’ 
Dictionary of Chemistry »„ Pure indigo should yield about 4*5 
per cent of ash. 

Commerce — There are many kinds of indigo in the Indian 
market , the principal are : — 
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Tlie present annual production of indigo is estimated as about 
8,200 tons (value & 4,000,000), of winch 6, 100 tons are pi educed 
xn India, 1,100 tons m America, and 1,000 tons in China and 
other countries. ( Watts' Diet, of Chem.) 

INDIGOFERA ASPALATHOIDES, Vahl. 

Fig — Wight Ic., t 332 ; Hook. Ic., t . 188. 

Hab. — Carnatic and Ceylon. The plant. 

Vernacular. — Shenavar-vaymbu (Tom.), Shiva-nimb (Mar.). 

History, Uses, &C .- 1 — Tills plant is the Manelli of Rlieede 
(Sort. Mai ix., 37) and the Aspalathus indicus of Amslie. 
Rheede states that the plant, rubbed into a paste with butter, 
is applied to reduce oedematous tumours, and that a preparation 
made from the ashes of the burnt plant is used to remove 
dandriff from the hair , the leaves are applied to abscesses, and 
an oil is prepared with the root .which is- used- to anoint the 
head in erysipelas According to Aiuslie, the leaves, flowers, 
and tender shoots are considered to be cooling, demulcent, and 
alterative, and are employed m decoction m leprosy and can- 
cerous affections'. The root is chewed as a remedy fop tooth- 
ache and aphthae of the mouth. 

Description. — Alow undershrub, with many spreading, 
rigid, terete branches, and argenteo-caneseent branchlets. 
Leaflets 1 to 5, pale green, with a few obscure adpressed hairs, 
oblong-lanceolate, to £ m. long, often complicate. Pedicels 
erecto-patent, £ to £ inch. Corolla pale red. Pod straight, glab- 
rous, turgid, § to f in long, 6 to 8 seeded. (FI Brit. Jnd.) 

Indigofera paucifolia, Delile. Kuthekar, Summattee 
( Tam ), is a rare shrub, th j leaves of" which are covered with a 
hoary pubescence. Dr. P. S. Mootooswamy mfprjns ns that it 
is used for rheumatic affections, and that the native physicians 
consider it to be a/ntiphlogistie, antisyphilitie, and deobstruent. 
The whole plant is cut m small pieces and stewed for several 
days in the oven, and the resulting decoction is* used to foment 
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the joints, and a dose of from 3 to 4 ounces is administered 
internally twice a day. A decoction of the root is also used as 
a remedy for periostitis. It is made with 2 ounces of the 
powdered root and 10 ounces of water boiled down to one half. 
Dose 1 to 2 ounces. 

Indigofera enneaphylla, Linn , Wight . Ic., t. 403 ; 
Burm. El Ind t. hh,f 3 . Eennegilu ( Can ), Adambedi {Tam.), 
According to Ainslie, the juice of this plant is given as an anti- 
scorbutic, alterative and diuretic. It is called Bhm-guli in 
Marathi. 

Indigofera trifoliata, Linn., wight Ic., t. 314. The 
seeds, which are oblong, about of an inch long, polished, 
yellowish and marked with minute dull red blotches, are pre- 
scribed along' with other mucilaginous drugs as a restorative. 
They are called VekArio n G-uzer&thi. 

psorauia coryufolia, Linn . 

Fig. — Burm El. Ind., t. 49, Bot Mag , t. 66©. 

Hab.— - Himalaya to Ceylon. The seeds. 

Vernacular.— ~ Bukchi, B&bachi ( Hind .), Bavachi {Mar.), 
Latakasturi {Beng ), Earpo— karisbo- ( Tam.), Bhavanchi— vittulu, 
Eara—bogi vittulu {Tel. ) 

History, Uses, &C. — Sanskrit writers mention a - ' plant 
called Lata-kastunka or Lata-kasturi as growing m the Dec- 
can j it has been supposed by most modern writers on Indian 
Materia Medica to be the Musk Mallow ; but as that plant does 
not grow in the Deccan, and P. coryhfolia is very common 
there and is known m Bengal as Lata-kasturi, we think it 
probable that it is the plant alluded to, ^specially as the seeds 
are used m making a perfumed oil which is applied to the 
akin. Native works on Materia Medica describe the seeds as 
hot and dry, or 'according to some, cold and dry, lenitive, 
fragrant, stimulant and aphrodisiac. They are recommended 
in leprosy, and other' chronic 'skin diseases which depend upon 
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a vitiated state of the blo„od, and are given internally and 
applied externally as a plaster, whence the synonym Kushta- 
n a si m j they are also said to be useful m febrile bilious affections 
and as an anthelmintic and diuretic The Hindus class them 
with the ( rasayan ) or alchemic diugs. Amslie men- 

tions their use in Southern India as a stomachic and deob- 
Btruent. and says that they are prescribed m lepra and other 
inveterate cutaneous affections. Some years ago the seeds 
were extensively tried m Bombay by Dr. Bhap Daji and others, 
as a remedy m leprosy, with some success. , 

Dr. Kanny Loll Dey strongly recommends the oleo-resmous 
extract of the seeds diluted with simple unguents as an applica- 
tion m leucoderma. He says — “ After application for some 
days the white patches appear to become red or vascular ; 
sometimes a slightly painful sensation is felt. Occasionally 
some small vesicles or pimples appeal*, and if these Be allowed 
to remain undisturbed, they dry up,' leaving a dark spot of pig- 
mentary matter, which forms as it were a nucleus. From this 
point, as well as from the margin of the .patch, pigmentary 
matters gradually develope, which ultimately coalesce with each 
other, and thus the whole patch disappears It is also remark- 
able that the appearance of fresh patches is arrested by its 
application.” ( Fhar . Journ., Sept 24th , 1881.) In the hands 
of other observers, b owever » only negative results have been 
obtained by this mode of treatment. 

Several species of Psoraha have been used medicinally in. 
America, and have been found to act as gentle, stimulating, 
and tome nervines. (For an interesting account of the American. 
PsoraliaB, see Malsch., Amer. Journ. Pharm July 1889.) 

Description. — The seeds are oblong and flattened, rough, 
dark brown, about 2 or 2^ lines m length ; th'ey are unctuous 
to the touch, and have an agreeable aromatic odour exactly 
resembling that of the bael fruit and very similar to elemi ; 
the taste is aromatic and bitterish. 

Chemical composition ■ —The seeds reduced to fine powder and 
heated to 100 ® D- for 5 hours lost 5*01 per cent, in weight. 
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but the powder still possessed the aromatic odour of the drug. 
The ash amounted^to 7 41 per cent. , it contained a trace of 
manganese. On distilling the powdered seeds with water, a 
colourless oil was obtained, lighter than water, and winch 
possessed in a very marked degree the odour of the seeds. 
Tbe powdered seeds digested with light petroleum ether yielded 
13*26 per cent, of a dark amber-coloured, thick non-crystajline 
extractive* Which had a strong odour of the drug. By the 
action of cold 06 per cent, alcohol the extract was separated 
into a portion soluble m alcohol and an insoluble residue. The 
insoluble residue consisted of yellow oily matter which could 
be easily saponified with alcoholic potash. The portion 
soluble m alcohol was of a dark, reddish colour, and the 
alcoholic solution had a marked acid reaction After driving 
off the alcohol the soft extract was treated with caustic soda 
and agitated with ether The ethereal solution left on evapora- 
tion an oily reddish non-crystalline residue, with a somewhat 
sweet taste. The aqueous alkaline solution was treated with 
hydrochloric acid m slight excess, which thieW down a yellow 
precipitate, and the solution agitated with light petroleum ether. 
With the exception, of a few brown flocks', the precipitate produced 
by the acid was wholly dissolved by the petroleum -ether. On 
spontaneous evaporafcion , 'of the ether a bright yellow oily, residue 
was left ; taste somewhat bitter like that of the seeds. This 
oily residue was soluble in alcohol; on spontaneous evaporation 
small needle-shaped crystals separated. Ferric Chloride added 
to an alcoholic solution produced a dark brown coloration 
After the action of light petroleum ether, ether extracted 7*1 
per cent, of a reddish-yellow hard varnish-like extract with 
a very faint odour of the seeds ; easily soluble m alcohol with 
neutral reaction, insoluble in water, or m dilute hydrochloric 
acid ; partly solable in aqueous ammonia, but easily soluble m 
dilute caustic soda, forming a dark, reddish solution. The 
addition of acids caused the precipitation of yellow flocks ; an 
alcoholic solution was coloured dark ^nrown by ferric chloride. 
After exhaustion of the powdered seeds with ether, absolute 
alcohol yielded 6* Vz per cent* of extractive, partly solable ip. 
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water, witli acid reaction and yellow colour. The portion in- 
soluble m water was of a dark colour. The addition of dilute 
H Cl to the aqueous solution caused the precipitation of yellow 
flocks. The solution filtered from these yellow flocks gave a 
slight precipitate with phosphomolybdic acid, but np reaction 
with other alkaloidal reagents. The additidn of alkalies 
deepened the tint of the solution, but no tannin Reaction 
could be obtained. 

To cold distilled water, the residue after the action of abso- 
lute alcohol yielded 1 9 34 per cent, of extractive whieh contained 
albumen, sugar, &c., and a trace of an organic acid. 

TEPHROSIA P-URPURE4 1W 

Fig * — Rheede, Hort. Mai. i., t. 55 ; Bert Misc. arise., 9, t. 5.' 
Purple goat’s rue {Eng.), Tepbrosia pourpre {Fr ). 

Hab. — Tropical zone. ,The plant 

Vernacular . — Sarphunkha, Sarpunkha ( Hind , Ouz.), Bon-nil- 
gachk ( Betig .), UnMli (Mar.) } Kolluk-kay-velai {Tam.) f Vem- 
pali {Tel.). 

History, Uses, &C. Sarapunkha, the Sanskrit name of 

this plant, is a compound of 3TC, an arrow, and the pinion of 
an arrow, m allusion to the pinnate leaf of the plant. Native 
works on Materia Medica describe it as hot and moist, some 
say cold ; it is considered to be deobstruent and diuretic, 
useful m cough and tightness of the chest, bilious febrile 
attacks, obstructions of the liver, spleen, and kidneys ; they 
recommend it as a purifier of the blood, andf or boils, pimples, &c. 
Mir Muhammad Husain describes the plant mihutely, and 
mentions its use m combination with Cannabis indie a leaves 
(bhang), two parts of the former to one of the latter, in powder, 
as a remedy for bleeding piles ; given with black pepper he 
says it is diuretic, and especially useful m gonorrhoea. Amshe 
says the root of Oalega purp-ui ea is prescribed by the native 
practitioners of Southern India iu decoction m cases of dyspepsia 
and tympanitis, and we have noticed a similar use oi the plant 
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in Western India. T. purpurea is a common weed m the 
rainy season; the whole plant is pulled up when m flower and 
seed, and tied m bundles of about a handful for sale. In 
Pudukota the juice of the leaves of T . villosa ( Vaykkavalai 
in Tamil) is given m dropsy. In America the roots of T. 
virgvniana, Pers., are considered to tie laxative, tonic and 
vermifuge, and have also been reported to be useful in typhoid 
fever, a decoction made with an ounce of the plant to a pint of 
water and boiled down to one half, has been used m doses of one 
to two tablespoonfuls. (Stille and Maisch.) 

Description. — A shrubby, erect, much-branched plant 
about 2 feet high , leaves pinnated ; leaflets 5 to 9 pairs with an 
odd one, the largest an inch long, and 3-1 Oth of an inch broad, 
cnneate oblong ; racemes peduncled, longer than the leaves j 
leguthes slightly' compressed, spreading, linear falcate, obtuse, 
with a _ short point; seeds 4 to 6 -in each pod, small, kidney- 
shaped; testa mottled; cotyledons yellow. AH parts of the 
plant are slightly bitter 

Chemical composihon . — The whole plant, with seeds, pods, 
but no roots, dried by exposure to air and reduced to fine 
powder, lost 8*44 per cent when heated to 100° O.- The ash 
amounted to 6*07 per cent ,, and contained a trace of manganese. 

The petroleum ether extract amounted to 2*88 per cent., and 
consisted of chlorophyll, a resin and a trace of wax. Ether 
extracted 1*05 per cent., the extract consisted chiefly of a brown 
resin and chlorophyll. Treated with dilute hydrochloric aoid a 
trace was dissolved. No reactions were afforded by afkaloidai 
reagents 

The absolute alcohol extract amounted to 2 86 petr cent , on 
spontaneous evaporation yellowish nodules separated; these 
were washed with cold alcohol, and then dissolved by boiling 
alcohol On evaporation, a sulphur-yellow powder and crusts 
separated, which examined microscopically, consisted of 
needle-shaped crystals. These crystals were soluble m boiling 
water, but practically insoluble in cold water, alcohol or ether ; 
ferrie-chlonde gave a green colouration in an aqueous solution. 
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Which turned dirty red on boding-. In alkalies these crystals 
were soluble, the solution being of a bright yellow colour j acetate 
of lead gave a bright yellow precipitate j an aqueous solution 
had an acid reaction, and at once reduced nitrate of silver. This 
principle would appetfp to be allied to quercitrin or quercetin. 
The absolute alcohol extract treated with acidulated water did 
not give any reaction With the usual alkaloidal .re-agents. 

Cold water extracted 14? 20 per cent., the extract contained 
gum, a trace of albumin and colouring- matter, but did not 
reduce an alkaline solution of sulphate of copper. 

Mundulea suberosa, Benth.,Bedd.&l.Sylv.85,HooTe. 
Ic. Plant., t. 120, fey n — Tephrosia suberosa, is a stout, erect 
shrub growing m hill valleys in the Western Peninsula and 
Ceylon. It is frequently cultivated in gardens on account of its 
beautiful rose-coloured flowers, which form terminal racemes. 
The leaves resemble Senna leaves. The seeds are used in 
Southern and Western India as a fish poison. They stupefy 
the fish, which are theri readily taken by the hand. 

The pods are about 4 inches long, straight, silky, contracted 
between the seeds, with both sutures thickened so as to form 
prominent borders ; seeds 6 to 8, kiduey- shaped, laterally com- 
pressed, about $ in m length and in. in breadth, of a pale 
dull yellow colour. Beneath the thick, fissured, soft corky bark 
of the stem is a compact inner bark 6f a green colour, which has 
a bitter taste and has the same effect upon, fish as the Seeds. 

Mundulea seeds and bark contain a greenish yellow resin 
soluble m carbon bisulphide, benzol,, chloroform, amylic 
alcohol, ether, hot alcohol, and partly in caustic alkalies with a 
bright yellow colour. 

The leaves contain besides the ream an organic acid and 9 
per cent, of ash. 

ALHAGI MAURORUM, Desv. 

Fig. — Jaub. Sf Spa&h. III., t. 401. Camel thorn ( Eng .), 
Alhagi Manne ( Fr . ) 
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Hab. — N.-W. Provinces, UpperGangetic plain and Concsn. 
The plant and manna. 

Vernacular . — The plant, Jawfisa (Hind.'), Javaso ( Guz. ), Griri- 
karmika ( Tel ) ; the manna, Taranjabin. 

ALHAGI CAMELORUM, Fisch. 

Hab — Ehorasan The Manna. 

Vernacular — The plant, Khar-i-buz, Khar-i-shutr (Pers.) ; 
the manna, Taranjabm. 

History, Uses, &C. — These plants, in Sanskrit Dur- 
dlabha (difficult to be laid hold of), in Persian KhSr-i-buz or 
Khar-i-shutr, and in Arabic Haj, or Algoul, are natives of the 
deserts of Egypt, Syria, Mesopotamia, Persia, and India as 
far south as the Concan, and have been supposed by some to be 
the Oechi of Pliny, and the d K dv0d iv 'Apia or * Khorasan Thorn* 
of Theophrastus.* Mahometan writers give Farakiyun or 
AtMriyun as the Ynn6ni names, both evidently post-classical j 
the first appears to be derived from to bear and a*i}, a 

a point or dart, and the second from d0rjp a spike or spine. 
A Persian manna probably obtained from these plants is men- 
tioned by Polysenus, A. D. 1 63, under the name of if ov p£\t 

In the hot season when all the smaller plants die they send 
forth leaves and flowers. The generic name is derived from 
the Arabic Al-haju, which is pronounced by the Egyptian 
Arabs El-hagu. The plants are described m Sanskrit works as 
laxative, diuretic and expectorant, the thorny flower stalks and 
branches being the parts used. An extract obtainable by eva- 
porating a decoction of A. Maurorum is called TTavasakarii ; it has 
a bitter sweet taste, and is used as a demulcent m coughs There 
is no mention in Sanskrit books of manna being obtained from 
the plant ; indeed none is produced upon it m India. The 
Hindus use the fresh juice as a diuretic, generally in combina- 

* iv be rrj 'Apia y^dypa -koKov pivrj ax.av6d icrrtv fjs ytvercu daKpvov opotov 
rrj trpipjnj teat Trj oifrei /cal rrj dcrprj tovto Zrav rTriXdp.yfrrj o r}\ios Kivrappelt 

■ — Hist. Plant . iv 4 
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-fcion with.- laxatives and aromatics. (Of. Sarangadhara and 
Chakradatta.) In Mahometan works, under the najn^a <jf Haj 
and Khar-i-shutr, or camel thorn, a description of the plants 
will be found. They are considered to be aperient,- atteuuant 
and alexipharmic. A poultice, or fumigation with them *is re- 
commended to cure piles, the expressed juice is applied to opaci- 
ties of the cornea, and is directed to be snuffed up the nose as 
*a remedy fdr megrim. An oil is prepared with the leaves as an 
external application in -rheumatism ; the flowers are applied to 
remove piles Amslie notices A. Maurorum as one of the 
sources of manna. In the Bengal Dispensatory and Pharma- 
copoeia of India it is also noticed o n this account. Under the 
name of Taranjabin Mahometan writers describe Alhagi ijianrm. 
Mir Muhammad Husain says that it is collected m Khorasan, 
Mawaruntiahr, Kurjistan, and Hamadan by cutting the plants 
And shaking them m a cloth to separate the manna. According 
to Aitchison the countryround Bui-Khauf is famous for this 
manna. An inferior kind: is made by dissolving what still 
adheres in water and evaporating it to a suitable consistence. 
He describes it as aperient and cholagogue, more digestible 
than ShirkisKt, expectorant, a good purifier of the blood from 
corrupt and adust humours when given in diet dnnks such as 
barley water, &c. j diuretic, and with milk, fattening and 
aphrodisiac. In Bombay fine clean white samples of Taranja- 
bm are sometimes obtainable during the season of import 
(November to January), but unless very carefully preserved 
it soon spoils in the moist climate of the Western Coast, 
running together, and becoming a brown sticky mass. 
The dned plant of A. Maurotum is always obtainable under the 
name of Jawasa, and the upe fruit with manna adhering to it 
under the name of Taranjabin, In the Concan the plant is 
smoked along with Black Datura, Tobacco, and Aj wan seeds 
as a remedy for asthmA. 

Description. — A. Maurorum is a low shrub, armed with 
copious subpatent hard pungent spines, \ to 1 inch long , leaves 
simple, drooping from the base of the spines or branches, oblong 
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obtuse, rigidly coriaceous, glabrous; flowers 1 to 6, from a 
spine or on short pedicels , calyx glabrous, xV to fa inch ; corolla 
reddish, three times the length of the calyx , pod, 1 inch long or 
less, falcate or straight, constricted between the seeds, seeds 
kidney-shaped, greenish grey, very hard. 

Taranjabm occurs in white grains or small agglutinated 
masses, mixed more or less with the thorns, pods, and leaves 
of the plant ; it has hardly any odour ; the taste is saccharine 
and afterwards slightly acrid. 

Chemical composition — According to Villiers ( Compt . Rend., 
lxxxiv., 35), Alhagi manna after being boiled with animal char- 
coal, and evaporated to a syrup crystallised after some months 
in small brilliant crystals, which on crystallization from alcohol 
formed large white crystals of the formula C 12 H* fi O* 

It is dextro-rotatory, its power being +94 °48 / ', or for the sodium 
flame, +88° 51'. On boiling with an acid, it is converted into 
glucose, aud its rotatory power is reduced to that of glucose, 
viz., +53. It then reduces Fehlmg’s solution; nitric acid 
oxidizes it to mucic and oxalic acids. Its melting point is 140°. 
It is thus seen to be identical with Berthelotfs melezitose. It 
crystallizes in monocbnic (clmorhombic) prisms. The manmte 
of Alhagi also contains cane sugar, which may be isolated by 
treating the mother liquor of the melezitose with alcohol, and 
adding ether till a slight precipitate is formed. Crystals of 
cane sugar are then deposited. The mother liquor acts like a 
solution of cane sugar containing dextro-rotatory foreign sub- 
stances which are not fermentable with beer-yeast. ( Journ . 
Ohem. Soc. April , 1877 ) 

Commerce. — The plant’ is collected in India. The manna is 
imported from Persia m skins and bags. Value, about 10 annas 
a pound. 

FLEMINGIA GR AH AMI AN A, w$.A. 

H^b, Nilgins, S. Koncan, Canara. The glands from the 
pods 

Vernacular — Wars (Arab.). 
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History and Collection. — The plant yielding these 
glands is a small under -shrub. Mr. Lawson, the Government 
botanist lti Madras, who has studied the genus Flemingta, con- 
cludes that it is not specifically distinct from F. rhodocarpa. 
Baker. The fact that the plant grows in Arabia and is the source 
of the substance known as Wars, which first attracted attention 
m Europe in 1 86 7, remained unknown until 1 884, when specimens 
were sent home by the British Resident at Aden. On the north- 
erly slopes of the Nilgiri plateau, the fruits ripen m Novem- 
ber, towards the close of the north-east monsoon, when they 
are covered with the peculiar garnet-coloured glands. The 
drug is collected by cutting off the clusters of pods from the 
ends of the branches and laying them m the sun to dry for one 
or two days. They are placed upon boards or paper, as during 
the process of drying much of the powder falls, and would be 
1 ost unless such a precaution were taken. The pods are then 
pressed or rubbed together by hand over sieves The powder 
is mixed with hairs, stones and pieces of stalk ; i-t is readily 
removed from these impurities by finally passing it through a 
fine muslm or lawn sieve. Although the plant occurs pretty 
frequently m Southern India, very little seems to be known 
by the natives of its colouring 'or medicinal properties, and 
from enquiries made of Ganarese traders north of the Nilgiris 
and Tamil people to the south, no information could be gleaned 
of its -glands being a marketable article , but at a recent Exhibi- 
tion of the Agri-Horticultural v Society at Madras, some of the 
powder was shown by a native dyer. 

Characters and Tests —Wars is a granular, mobile powder 
of a deep purplish-red colour, and without anymarked odour 
or taste. Under the microscope it is m the form of cylindrical 
or subconical grains with oblong resin-cells arranged m stories 
in the interior. The powder ignites like lycopodium when 
thrown into the flame of a lamp The specific gravity is 1 *37. 
It is insoluble m cold water; when mixed together it at first 
floats on the surface, and if left m contact, it slowly becomes 
wetted and sinks If, however, it is rubbed up m a mortar 
before being added to the water, or if it is boiled in it, the 
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glands become broken and a bright yellow emulsion is formed ; 
if thia emulsion is allowed to stand, the resinous matter will 
subside and leave a yellow sweetish eolation. The greater por- 
tion of Wars is dissolved by ether and warm alcohol, the re- 
sulting solution being of a bright orange-red colour; whep 
treated with caustic alkalies the solution is intensely red. It 
sinks in oil of turpentine, imparting a slight colour to it after a 
time. When rubbed up iu a mortar with water and the mix- 
ture submitted to distillation, an odour between that of caraway 
and lemon was observed in the distillate, and a greasy film m 
the receiver indicated traces of volatile oil as its source. Heated 
in a crucible, it at first blackened, giving off aromatic vapours, 
then mtumesced and evolved inflammable gases which burnt 
with a smoky flame ; when the charred mass was destroyed by 
prolonged ignition, a residue was left of a gray-coloured ash 
consisting mainly of finely divided sand. 

Chemical composition.— The resinous colouring matter which 
constitutes the chief part of Wars has a brittle consistence 
when- observed m thin strata. It is soluble m ether, alcohol, 
benzol, chloroform, carbon disulphide, acetic acid, and m solu- 
tions of potash, soda, ammonia, and their carbonates. It forms 
soluble compounds with lime and magnesia. It is precipitated 
from its solutions m the alkalies by acids m an apparently 
unaltered condition. Sulphuric acid dissolves it in. the cold. 
Heated with, nitric Acid it rapidly oxidizes, yielding yellow- 
coloured products and aresm soluble m alcohol. A solution in 
spirit is partially precipitated by. acetate of lead. Diluted 
alcohol appears to separate it mto two resins ; a soluble one of 
a yellow colour, and an insoluble one of a deep red Heated 
with potash or soda au odour of citron is evolved. An ethereal 
solution of the resiu allowed to evaporate spontaneously 
deposits a mass of crystals. The eiystals are of a lighter colour 
than that of the surrounding red resin ; examined microscopi- 
cally, they appear as crops of acicular prisms radiating from a 
common centre. Ether and other liquids were added with a 
view to remove the crystals from the resm or vice versa ; 
but all the volatile solvents tried resulted m forming a 
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solution of both, and this rendered the separation an insuper- 
able difficulty. 


Wars and Kamala compared i— 


Resinous colouring matter. ...... 

Wars. 

72-83 

Kamala. 

7819 

Albuminous matter/ &c 

8*20 

7-34 

Cellulose 


7-14 

Water ..... 


3-49 

Ash (principally sand) 

6-03 

3*84 

Volatile oil 


trace 


100-00 

ioo-oo 


As a dye the colouring- matter of Wars is less in quantity 
and inferior in quality to that of Kamala. Medicinally, it is nsed 
by the Arabs to cure scaly ernptions of the skm. ( See Kamala.) 

FLEMINGIA TUBEROSA, Balz. 

Hfab.— — The Cancan.' 

Vernacular. — Birmova {Mar). 

History, Uses, &C. — A small trailing herb common in 
grassy places after the rainy season ; it has trifoliate leaves 
studded with minute golden glands, and bears small purple pea- 
like flowers J the pods contain a single black seed which is 
almost round. The tuberous roots are eaten by the country 
people either raw or roasted, and are considered useful as a 
remedy for dysentery and leucorrhoea. As a' remedy for the 
latter affection, the native Christian women stew them m wine 
or country liquor, but they appear to be equally, if not more, effi- 
cient when taken raw. At the country fairs and markets the 
tubers are often offered for sale at the end of the rainy season, 
in srhall baskets containing a pound or so each. 

Description. — The tubers are ovoid-oblong, tapering to a 
point at the lower end> from two to two and a half inches m 
length ; the outer skm is of a dark-brown colour and is easily 
removed by friction, exposing a smooth white surface. When 
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injured the tubers exude a sticky juice, which on hardening 
becomes red and translucent The taste is sweet and astrin- 
gent. When roasted or boiled, the tubers lose much of their 
astrmgeney, and taste like roasted chestnuts. 


Chemical composition — 

Yellow resin soluble in ether 

Sugar and gum 

Asparagin . . 

Albuminoids 

Tannin 

Starch , 

Cellulose — 

Ash 


I*b4 

25*47 

4*13 

1304 

trace 

40*12 

12*16 

3*44 


100*00 

The yellow pigmental resin gave a blood-red colour with sul- 
phuric acid, dissolved with red solution m alkalies, and was xe- 
precipitated m yellow flocks by acids and green with ferric 
chloride. The dried tubers afforded 2 47 per cent, of nitrogen. 

PUERARIA TUBEROSA, DC. 

Fig 1 . — -Wight Ic. t. 412. 

Hab. — Western Himalaya, tropical zone. W. Peninsula, 
Orissa. 

Vernacular. — Sural, Siali {Hind), D£ri, Gumodi {Tel), 
Debielara {Pahaita). 

History, Uses, &C. — Roxburgh remarks that the root is 
an immense tuber, with acrid properties, and that it is used as 
a cataplasm to reduce swellings of the joints O’Shaughnossy 
says that it is a native of the Punjab, and Cleghorn states that 
the tubers are expoited to the plains. It may possibly be the 
Shurava of Sanskrit writers. 

Description. — The tubers of P. tuberosa vary m size and 
shape, they are pyriform or spindle-shaped, ranging m size 
from a small pear to a large turnip ; they are developed upon the 
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roots of the plant, and are composed of the -woody layers of 
the root spread out and separated by a large addition o£ soft 
cellular tissue. The external surface of the tuber is brown and 
scurfy from exfoliation of the tuberous coat* The cut surface 
is white and spongy, and shows several concentric rings of woody 
fibres, and numerous well-marked medullary rays. The taste is 
somewhat acrid, slightly bitter, and very mucilaginous The 
colour is not affected by ferric chloride or solution of iodine. 

The following description of the plant is given m the Flora of 
British India — cl Stems shrubby, the branches finely grey 
downy. Stipules minute, deciduous, cordate-ovate , leaflets 
membranous, roundish, fto 1 ft. long, green, glabrescent above, 
densely clothed with whitish adpressed hairs beneath; flowers 
m dense, virgate, leafless, often pamcled racemes, reaching 6 
to 9 inches long, pedicels very densely fascicled ; calyx ^ to J 
in long, densely silky , corolla short, blue, not quite twice the 
calyx , limb of standard orbicular, distinctly spurred , pod 2 to 
3 inches long, membranous, flat, 3 to 6-seeded, clothed with 
long grey silky bristly hairs/* 

Chemical composition — The peeled tubers m slices, dried by 
exposure to hotair, and reduced to powder, lost 5*21 per cent, 
of moisture at 100° C. The ash amounted to 18 01 per cent. 
No trace of manganese could be detected m the ash 

By exhaustion with 98 per cent, alcohol, a slightly yellowish 
tincture was obtained, which dried to a brittle mass easily re- 
ducible to a whitish powder, possessing a bitter-sweet taste, 
and partly soluble m boiling water with acid reaction. The 
resulting aqueous solution was neutralized, and agitated with 
chloroform-ether, but no evidence ox an alkaloidal principle 
was yielded. The aqueous solution was then acidified and 
agitated with ether, when a trace of a resin was dissolved. The 
still acid aqueous solution, after driving off the dissolved ether, 
was agitated with amylic" alcohol. A deep yellowish-brown 
extract was obtained, easily soluble m alcohol, and which 
darkened daring evaporation. In cold water this extract was 
only slightly soluble, with a somewhat bitter taste. It was 
54 
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soluble in alkalies* and yielded a whitish-yellow precipitate 
on the addition of acids. 

The original aqueous solution was again rendered alkaline 
and re-agitated with amylic alcohol. A small amount of a 
slightly bitter yellowish extract was yielded, which failed to 
afford any alkaloidal reactions, but reduced an alkaline copper 
solution after previous boiling with a dilute acid. 

Iu another experiment the powdered tubers were percolated 
with amylic alcohol, and the percolate agitated with cold water ; 
a colourless aqueous solution was obtained, which darkened 
during evaporation, leaving a yellowish residue. On the addi- 
tion of cold water to this extract a portion dissolved, while the 
remainder swelled up into a soft mass similar m appearance to 
recently precipitated partly dried aluminum hydrate. On heat- 
ing with water this dissolved, and on concentration, white 
warty masses separated, which under the microscope were seep 
to be destitute of crystalline structure. This principle w pro- 
bably allied to mulm, but as far as we are aware no observation 
has hitherto been recorded on the solubility of mulm m 
amylic alcohol. 

The fresh tubers afforded no reaction for starch. Saccharine 
matter was present which reduced Fehhng’s solution. A bitter 
principle, an easily oxidizablo resin, and a ream acid were also 
present m addition to the principle which we have mentioned 
as being probably allied to mulin. 

URARIA LAGOPOIDES, DO. 

Fig. — Burm. FI. Ind. 68, t. 53, f. 2. 

Hab. — Nipal and Bengal to Ava. 

Vernacular . — Pith van (Hind.), Chakulia (Beng,) t Davala 
(Mar ). 

History , U ses, &c. — This plant is of interest as forming 
one of the ingredients of the Dasamula already mentioned 
(see Tribulus terrestris). On this account it is much used 
in Fmdu medicine, but seldom alone. It is supposed to have 
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alterative, tonic, and anti-catarrhal, properties The Sanskrit 
name, Prisniparni, signifies “ spotted leaf. ” In Vedic times 
the plant was invoked as a goddess. According to Susruta it 
was given to women in the seventh month of their pregnancy 
with milk vO prevent abortion The Atharva-veda informs us 
that Prisniparni kills the monster Kanva, who wants to eat the 
germ. Another Sanskrit name is Atiguha, which signifies 
“ great mystery ” 

Description. — Stems densely coespitose, woody, slender, 
pubescent ; petiole |to 1 inch , leaflets many, of both kinds 
obtuse, broadly rounded at the base, 1 to 2 inches long, gla- 
brous above, finely downy below, heads always simple, very 
dense, 1 to 2, rarely 8 inches long, under 1 inch thick, bracts 
subpersistent, distinctly ciliated ; pedicels densely crimte, not 
longer than calyx ; calyx 1-6 th to l-5th of an inch, lower teeth 
setaceous, densely plumose, corolla scarcely exserted ; joints 
1 to 2, brown, polished, finely pubescent. ( Flora of British 
India.’) 

The medicinal properties attributed to this plant appear to 
be entirely fanciful. 

Uraria picta, JDesv., Jacq. Ic . t. 567. Fern. — D4bra 
(Bind.), Sankar-jata ( Beng .), Prisniparni (Mar.), Pilavan 
(Ouz.) is supposed by the Hindus to be au antidote to the 
poison of the Phiirsa snake (Bchis carinata), it grows al(jng the 
shady banks of water-courses, and blossoms towards the end of 
the rams. The stem ib erect, shrubby and branched, 8 to 
4 feet ; leaves alternate, petioled, from simple to pinnate, leaflets, 
the lower or single, are generally oblong-ovate, two to three 
inches long, and one and a half broad, the leaflets of the com- 
pound leaves are linear lanceolate, all are obtuse, entire, and 
beautifully clouded on the upper surface, below a little- reticu- 
lated and downy, racemes terminal, erect, rigid, cylmdnc, 
hairy, bracts of the peduncles chaffy, permanent y those of the 
flowers lanceolate, two flowered, falling j flowers numerous, 
small, red ; pedicels incurved after the flowering time ; calyx, 
apices of the divisions incurved and bearded, legume white and 
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sinning, consisting of from three to six oval joints connected 
by a slender isthmus, the incurved form of the pedicels presses 
them so much agamst the rachis that the form is with difficulty 
obseived , seed kidney- shaped, l-12th of an inch long, dull 
yellow The medicinal properties attributed to .this plant 
also appear to be entirely fanciful. 

DESMODXUM GANGETICUM, JDC 

Fig. — Wtght Ir„ t. 271. 

Hab — The Himalayas to Pegu and Ceylon. 

Vernacular — Sanvan ), Silvan ( \GuzJ), Daye, Sal- 

parni ( Mar ). 

History, Uses, &C. — This plant is of interest as being 
an mgiedientof the Dasamula Kvatha so often mentioned in 
Sanskrit works, it is considered to be febrifuge and anti-catar- 
rhal In the Dasamula it is placed among the five minor plants 
(see Ti ibulus teire^U i.s), a decoction of these is directed to be 
used m catanhal fever, cough and other diseases supposed to be 
caused by deranged phlegm. The five major plants are pre- 
scribed m fever and other diseases supposed to be caused by 
deranged air. The ten together are used m remittent fever, 
puerperal fever, inflammatory affections within the chest, affec- 
tions of the bram, and many other diseases supposed to be 
caused by derangement of all the humours. (For further in- 
formation upou these points, consult Chakradatta ) The San- 
skrit name is Sh&laparm, c< having leaves like the Sh.61 ” ( Shorea 
rohusta) In the Nighantas the root is described as alterative 
and tonic, and a remedy for vomiting, fever, asthma and 
dysentery. 

Description —Stems sub-erect, reaching 3 to 4 feet high, 
woody, slightly angular, clothed with shoit grey down upwards, 
leaflet oblong, usually 3 to 6 inches long, not more than £ to ■£■ 
inch broad, founded at the base, narrowed gradually to an a,cute 
point, thinly clothed beneath with adpressed gray hairs, not* 
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reticulate- venose , petiole ^ to 1 inch , racemes copious, ascehd- 
mg, lateral and terminal, the latter sub lax, 6 to 12 inch long-, 
simple or with a few short ascending branches in the lower 
part; pedicels ^ to £ inch, ascending , bracts minute, setaceous ; 
calyx under inch, finely downy, teeth lanceolate; corolla 
£ to inch , pod falcate, ^ to f inch long, to & inch broad, 
© to 8 jointed, glabiesceut, or clothed with minute hooked 
hairs (Flo? a of British India ) 

The roots have a soft thick bark and a central woody 
column, no tannin is present- 

Chemical composition — The roots reduced to fine powder 
yielded - — 

Water at 100 C 3043 per cent 

Ash 6*20 „ „ 

Petroleum ether extract 62 ,, 

Ether extract 47 „ „ 

Alcoholic „ . 3-07 „ „ 

Aqueous ,, 8-76 ,, ,, 

The ash contained a trace of manganese. The petroleum 
ether extract was yellowish green r oily, and deposited fine 
needles on standing . it was partly soluble m alcohol with acid 
reaction the insoluble residue was white, no alkaloidal prin- 
ciple was detected 

The ether extract was yellowish, had an aromatic odour, and 
contained a trace of oil and resin . it was only partly soluble m 
caustic alkalies, with a deep yellow coloration : no" alkaloidal 
principle was present. 

The alcoholic extract contained a principle which gave a 
marked reaction' with alkaloidal re-agents and a yellow resin 
soluble m alkalies and reprecipitated by acids JSTo reaction 
with ferric chloride The aqueous extract reduced Fehhng's 
solution ; on boiling it gave no precipitate with dilute acids, 
with ferrocyanide of potassium and acetic acid a very faint 
turbidity was produced mixed with an equal volume of abso- 
lute alcohol a. very slight turbidity was occasioned ; plumbic 
acetate and hydro-acetate both gave a white precipitate. 



430 


LEO U MINOS JE. 


Ormocarpum sennoides, DC., Wight Ic. t. 297, is a 
low shrub of the Western Peninsula and Ceylon, with terete 
slender branches. The young shoots and flowering parts are 
covered with a soft glutinous hair ; the glutinous secretion is of 
a golden yellow colour. The leaves are pinnate, leaflets 9- to 17, 
alternate, oblong-obtuse, membranous. The racemes are short 
and axillary, 3 to 6 flowered, flowers yellow. Pods 2 to 5- 
jointed, pendulous, much contracted at the joints, muncated, glu- 
tinous The plant is called Kat-morungi m Tamil, Kadunngge 
in Canarese, and Adavimdnaga m Telugu j a decoction of the root 
is used in fever as a tonic and stimulaut, and a liniment ( tail a ) 
in paralysis and lumbago. 

Desmodium triflorum, PC'., Vern. Sirupullady ( Tam . ), 
Moonoodoo-moordoo ( Tel ), Kadalaya ( Hznd .), Ivoolaliya 
( Beng .), Ran-methi (Mari), is very common m sandy ground 
under the shade of trees. The leaves are used as a galaotagogue 
by native females after confinement j they are well washed and 
ground with cow’s milk, and taken daily m the morning. 
They are also administered to children as a remedy for 
diarrhoea caused by indigestion, and in convulsions. ( P . 8, 
Mootooswamy . ) Roxburgh remarks that the natives apply the 
fresh plant, well bruised, to .wounds that do not readily heal. 

ABRCJS PRRCATORIUS, Linn. 

Fig. — Rheede, Sort. Mai. viii. t. 39 , Bentl. and Trim., 
t 77. Jamaica Wild Liquorice, Jequinty (Eng.), Arbre a 
chapelets (Fr.). 

Hab • — India and other hot countries. The seeds, root 
and leaves. 

Vernacular . — Gunj, Ghungachi (Hind., Beng.), Gunjha 
(Mar )’, Gundumam (Tam ), Chanoti (Guz.), Gun-gmja (Tel.), 
Gulganji (Can.). 

History, Uses, &c. — This plant is mentioned by Susruta 
and the older Sanskrit writers, it must therefore have long been 
in . nse as a medicine among the Hindus ; they describe two 
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varieties, namely, red and white-sedded. The seeds are said 
to be poisonous, and are used internally m affections of the 
nervous system, and externally in skin diseases, ulcers, and as 
an application to fistulas to excite inflammatory action. The 
root is described as emetic. Examples of compound medicines 
containing the seeds, extracted from Sfirangadhara, Chakra- 
datta, and the Bhavaprakasa will be found m Dutf’s Hindu 
Materia Medica, p. 152 Mahometan writers under the name 
of Am-ed-dik (cock's eye) describe the seeds, and state that 
they are hot and dry, tonic and aphrodisiac Their use by gold- 
smiths as a weight is alluded to m the following well known 
Doha (couplet) — 

Son& kahe sunar se, 11 uttum mhari jat 

K&le munh ki ghungchi, aur tule hamare sfith ” 

My rank is of the highest, said the gold to the goldsmith, 
shell I be weighed against that black-faced seed * Sloane, in 
1700, appears to have been the first to suggest the use of Abrus 
root as a substitute for liquorice. Prosper Alpmus, who visited 
Egypt m 1592, only mentions the use of the seeds as beads, 
and states that they are sometimes eaten, but are very unwhole- 
some ; he calls the plant “ abrus," a name probably of Coptic 
origin, but possibly derived from the Greek ajSpor, pretty. Greek 
and Latin writers do not mention any plant bearing this name. 
Dr. Burton Brown (Puniab Poisons) records a case m which 40 
seeds of Abrus, administered internally, caused purging and 
vomiting, with symptoms of collapse and suppression of urine; 
the patient recovered under the use of stimulants. 

In the Concan singers chew the leaves of the white-seeded 
variety as a remedy for hoarseness , they are also chewed with 
oubebs and sugar to cure aphthae of Lhe mouth. In spermator- 
rhoea with bloody discharges, equal parts of the •juice of white 
Abrus leaves and Henna leaves are rubbed with the root of 
Holostemma RheecUi, cummin, and sugar, and administered. 
Abrus seeds are said to have been used for centuries m Brazil 
as a popular remedy for granular lids and pannns, and attention 
was called to this practice in Europe m 1862, without apparently 
leading to any experiments with the drug. Ainslie says — > 
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This root, when dried, coincides so exactly with the liquorice 
root of the shops, that it is often sold for it m the bazaars m 
Bengal.” Other wi iters repeat the same statement, one which 
we cannot confirm, as we consider the root to bear very little 
resemblance to liquorice either as regards appearance or quali- 
ties ; as pointed out by Mr. Moidin Sheriff, the leaves are by 
far the sweetest pait of the plant, and fronj them a tolerable 
extract may be made, but in most parts of India, where true 
liquorice is obtainable m any quantity as an> article of com- 
merce, it would be much more expensive to collect them than 
to use liquorice. 

Description. — heaves 2 to 3 inches long, abruptly pin- 
nated, leaflets 8 to 20 pair, linear oval, obtuse at botb ends, 
glabrous or slightly hairy, membranous, deciduous, f to f of 
an inch long, and to £ of an inch broad, taste sweet and like 
that of liquorice. Seeds bright scarlet, with a black spot at one 
end , white, polished, smaller than a pea, average weight, scarlet 
variety 1 75, black 1*77, and white 1 97 grains. Boot long, 
woody, hard, and much branched, seldom more than £ inch m 
diameter Cortical layer very thin, reddish-brown, wood 
yellowish white; odour and taste acrid, hardly at aH sweet 

Microscopic structuie — Within the middle zone of the bark 
is a layer of sclerenchymatous tissue. Liber fibres are scat- 
tered through the interior of the cortical tissue, but do not form 
wedge-shaped rays as in liquorice. 

The seeds have been examined by Dr. D D. Cunningham 
of Calcutta (2nd Med Gaz ., 1882.) Proceeding from with- 
out inwards he found — ls£, a single layer of thick- walled, colum- 
nar cells containing colouring matter, each cell dilated peri- 
pherally, and m m »ny cases having a slight basal bulbosity. 
Tho peripheral dilated portion was observed to be cut up into 
a number of more or less cuneate portions , 2nd, a thick stratum 
of small cells, with thick walla and irregular sinuous outlines; 
3rd, a thick stratum of large thm-walled cells, 4th, a thin stra- 
tum of small also thm-walled cells, 5th, a stratum of elongated 
thm-walled cells, Qih, a stratum of thickened cells, two or 
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three layers deep ; 7th, a single row of minute thm-walled cells 
of more or less cubical contour, 8th , a stratum of thick walled 
cells with, dense yellowish, granular contents, 9th , a stratum of 
thickened, more or less parenchymatous cells, with mere traces 
of cavities or contents. The cotyledons are composed of large 
thick-walled cells containing granular matter and oil globules. 
The centrdl cavities of the cells communicate by a system of 
processes which pass through the cell wall and are met by 
Similar processes from the neighbouring cells. 

Chemical composition and Physiological action .** — The seeds of 
jequinty contain a substance which, as is well known, when 
extracted, as m a watery infusion, produces a local irritation 
and mflammation of the conjunctiva, which has been utilized m 
practical medicine for the cure of granular lidk and of pannus. 
Its employment m these conditions has not, however, been 
found to be so beneficial as at one time was thought piobable, 
so that at the present time jequinty may be said to possess 
chiefly a scientific interest — one, as I shall indicate* ojE possibly 
great significance. Investigations into the exact nature of the 
poison have not been wanting, and the knowledge obtained 
from them has gone through many curious phases. 

From the researches of S&ttler, Corml, and Berlioz, it was 
concluded that the irritant aetion of jequinty was due to a 
special bacillus which grew in the infusion of the seeds, and was 
called the jequinty bacillus*. Contrdry, however, to the beha- 
viour of liquids containing specific bacteria, the physiological 
activity of the infusion of abrus sCed was totally destroyed by 
heatmg it to the boilmg pomt of water (Klein) , and, fallowing 
this result. Warden and Waddellf separated from the seed 
a body they called abrm/ f which was a proteidbody, and which 
possessed the physiological properties of jequinty. Further- 
more, although these observers found bacteria m the local lesions 
produced by jequinty, these organisms were of various kinds, 

• From a report by Dr Sidney Martin, presented to the Scientific Grants 
Committee of the British Medical Association, Brtt Med Journal , July 27 

f “The Non-Bacillar Nature of Abrus Poison, 0 Calcutta, 1884 
55 
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and, after cultivation and separation, were found to have 
none of the poisonous properties of jequinty To dispose at 
once of this idea of the "bacterial nature of jequirity poison, 
I may say that m my experiments, using a pure product, X have 
found no baetena present m the local lesions, either m those 
produced at the seat of injection or m those produced internally 
in the peritoneum or alimentary canal. The sections were 
stained by Gram’s method. 

We must look, therefore, to the proteid or proteids present 
m the seed for the poison of jequirity. Warden and Waddell’s 
‘ abnn ” as described by them, did not possess very definite 
characteristics , it was called a vegetable “ albumin,” but evi- 
dently did not belong to this class, as it was precipitated b^r 
acetic acid. In 1886, I separated and examined the proteids 
present in the seeds, and obtained the following results* — both 
of, the proteids separated possessing poisonous properties. 

i Nature of Jequirity Poison., — The seeds contain two proteids — 
a globulin and an albumose. The globulin is soluble in 15 per 
cent, sodium chloride solution, and coagulates by heat be- 
tween 75° and 80° O Like other members of its - class, it is 
precipitated from solution by saturation with sodium chloride 
and magnesium sulphate. It belongs to what I have described 
elsewhere as the vegetable paraglobulms.t The albumose is 
soluble in water, is not precipitated by boiling, but is thrown 
down by nitric acid, the precipitate being soluble on heating 
the solution and coming down again on subsequent cooling, 
this being the characteristic reaction of the albumose class. 
This body also gives the “peptone” reaction, namely, a pink 
coloration with copper sulphate and caustic potash. 

For the investigation of the physiological action of these two 
proteids, the mode of separation from the seed is important, 
because, as I shall discuss subsequently, it is a question whe- 
ther these proteids are of themselves poisonous, or produce 
their toxic effects by having a non-proteid body, as it were, 

* Proo. Roy. Soc , vtfl 42, p 331. 

+ Proc. Physioloff. Soc , 1887. 
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tacked on to them — in fact a body, possibly alkaloids! in 
nature, not completely separated from the proteid m the 
preparation of the pure poison. 

The globulin is separated by extracting the crushed and 
decorticated seed with 15 per cent sodium chloride solution, 
and precipitating the clear filtrate by saturation with solid 
sodium chloride after acidulating with acetic acid. The pre- 
cipitate of globulin with part of the albumose is mixed with 
distilled water, and dialysed in running water for several days. 
The globulin is in great part thrown down m the dialyser, 
while the albumose remains m solution. The globulin is now 
removed by filtration, and washed with distilled water (previ- 
ously boiled to sterilise it) for two days, m order to remove 
any albumose or sodium chloride clinging to the precipitate, 
the absence of the albumose being tested by the washings 
giving no reactions for a soluble proteid, and the absence of 
the salt by a negative reaction With silver nitrate. The glo- 
bulin is then removed from the filter and dried over sulphuric 
acid. Prepared in this way, it is a whitish-yellow, amorphous 
powder, soluble for the most part m 15 per cent sodium chlo- 
ride, and giving the reactions previously described. In thie 
dried state, it may be kept for a long time without losing its 
physiological properties. Specimens prepared for more than 
fifteen months are as active now as when first dried. This fact 
is, indeed, only m accordance with the behaviour of other dried 
proteids ; they can be kept an indefinite time m the dried state 
without undergoing any chemical change. 

The albumose was prepared by making a concentrated 
watery extract of the seeds, and filtering the clear infusion 
direct into an excess of absolute alcohol, thus throwing down 
both proteids as a white precipitate. After a few days the 
precipitate was removed, redissolved m water, and reprecipi- 
tated by alcohol, this process being repeated at intervals of a 
few months. The precipitate was allowed to stand under 
alcohol for about eight months or longer, at the end of which 
time the globulin was completely coagulated, while the 
albumose was still soluble m water. Dried over sulphuric acid. 
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the residue was a yellowish-brown, amorphous powder, con- 
sisting' of coagulated globulin and unaltered albumose. 

Physioloyical Action of the Protezds of Jequimty * — For sub- 
cutaneous injection and for instilling into the eye a solution 
of the proteids was made The globulin was dissolved m 1 5 
per cent, sodium chloride solution, and the albumose m dis- 
tilled water or normal salute solution (0 75 per cent ISlaCl). 
Pievious to using these liquids or solvents, they were well 
boiled to sterilise them, and then cooled. A weighed quantity 
of the prcteid was ther dissolved and used m the experiment, 
or a solution of the proteia w^s made, and the quantity present 
was estimated. 

Local Action on the Eye — A watery infusion of the seeds 
when instilled mto the eye produces, as is welt known, severe 
inflammation with purulent discharge , and it is this action 
which is both beneficial m the treatment of granular lids and of 
pannus. Both the globulin and the albumose of jequinty possess 
this property. Thus m one experiment 2 milligrams of the solid 
globulin (containing some coagulated proteid) were placed on the 
inner surface of tho left eyelid of a large rabbit. In seventeen 
hours and three-quarters the conjunctiva was reddened and 
■slightly swollen ; there was no cheinosis, but there was a clear 
serous discharge In twenty-four hours, there was intense 
purulent ophthalmia, with subconjunctival ecohymosis * the 
cornea being quite clear The purulent discharge lasted till 
the death of the animal, eighty- three hours after inoculation, 
the animal being apparently ill for about four hours before 
death At the post-mortem, there was severe subconjunctival 
haemorrhage, with oedema round the eyeball. If the dose be 
smaller, the animal does not die after eye inoculation, nor does 
it suffer from any general symptom; but local inflammation 
and oedema with purulent discharge always follow m about 
sixteen or seventeen hours. 

* The-aetion of the globulin was investigated in co operation with Dr 
Wolfemlen , for the account of the albumose I alone am responsible The 
results are published m two papers in Proc Roy Soc , May 1889. 
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One milligram of the albumose dissolved m two minims of 
sterilised distilled water, when placed on the eye of a rabbit 
produced m less than twenty-four hours severe conjunctivitis 
with chemosis, and left at the end of six days a steamy cornea 
with lencomata and subconjunctival ecchymosis. The animal 
showed no symptoms of poisoning Both globulin and albumose 
therefore possess this property of producing severe conjunc- 
tivitis. 

General Action on the Body . — The symptoms produced by 
the subcutaneous injections of tin proteids of jequinty are those 
which have been described by Drs. Warden and Waddell. 
The action of the globulin is not, however, quite identical with 
that of the albumose. In the first place, the globulin is more 
poisonous than the albumose. In rats, for example, 10 milli- 
grams of globulin per kilo of body-weight is a fatal dose, and 
in the same animals, 60 milligrams of albumose per kilo of 
body-weight 

If the above mentioned dose of globulin be injected into a 
rat, symptoms of poisoning begin to appear m about six hours ; 
the animal them seems a little languid, and m a condition im- 
possible to distinguish from sleepiness. It continues in this 
state, mating no "voluntary movement, irresponsive to. slight 
external stimuli, and with half shut eyes. It lies huddled up 
m jts cage, the hreathiug becomes more rapid, and bloody 
motions are passed shortly before death, which occurs m about 
twenty-four hours after inoculation. If the animal is wrth 
young, it aborts. Post-mortem , there are signs of oedema &nd 
punctiform ecchymosis at the seat of injection, and punctiform 
ecchymosis also beneath the peritoneum, .and sometimes m the 
lungs. The intestines are congested, and sometimes greatly 
inflamed, the adenoid patches in the mucous membrane are 
swollen, and submucous eccbymoses are often seen. The blood 
sometimes remains fluid for a long time, and is sometimes coa- 
gulated. The symptoms of poisoning by the albumose and the 
post-mot tem signs arc similar to those described as produced 
by the globulin. 
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It may be pointed oat that there are no symptoms referable 
to definite lesions of the organs, except the occurrence of bloody 
mbtions due to gastro-enteritis. The sleepiness, m gradually 
increasing eoma, may be explained by an effect on the cerebrum ; 
as there 'is not sufficient dilatation of the vessels of the abdo- 
minal organs to explain the occurrence of coma by drainage into 
the * € splanchnic area, ” the occurrence of rapid breathing, 
■which is produced chiefly by the globulin, may be explained 
by an affection of tbe respiratory centre. The only early symp- 
tom of abrus poisoning is a fall of body temperature, and this 
ia produced both by the globulin and the albumose. 

This lowering effect of the jequirity proteids on body tem- 
perature was noticed in cats by Warden and Waddell. It is 
impor tant , wben taken in consideration with the fact that 
rattlesnake venom produces a similar effect (Weir-Mitchell 
and Eeicubiv) and that, on the other hand, animal albumoses 
and peptones have been shown by Ott and Colmar* to produce 
fAver in mammals. 

Effect of Heat on the Activity of Jequirity Proteids — 
Boiling the liquid destroys the activity of the infusion of jequi- 
rity seeds. This, as has been mentioned, is an argument, 
against the bacterial nature of the poison It was desirable to 
test, however, with exactness at what temperature this activity 
was permanently destroyed. For this purpose solutions of, the 
globulin and albumose were momentarily heated up to 50°, 60 °, 
75°, 80°, 85°. C before being used for inoculation. Tn each 
separate senes of experiments an unheated solution of proteid 
was also inoculated, m order to have a control, and a lethal dose 
was always used. For the details of these experiments the 
papers m the Proceedings of the Royal Society , already quoted, 
mast be referred to Suffice it to say here that the results ob- 
tained were — (1) that the activity of the globulin was perma- 
nently destroyed by momentarily heating its solution to between 
75° and 80° C., that is, about its coagulation temperature, while 
the solution of albumose had to be heated up to 85° C , before 


* Journal of Physiology, vol vui , p 218 
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the activity of the proteid was destroyed , (2) that momentary 
heating - of the solution to above 50° 0, but below 75° m the case 
of the globulin, and 85 0 in the case of the albumose, weakened 
the activity of the proteid without destroying it. 

The conclusions therefore arrived at regarding the jequirity 
poison may be thus summarised. — 

1. The toxic action of the jequirity ( Abrus precat orius} 
resides m two proteids — a globulin and an albumose. 

2. Both these proteids produce nearly the same effects, 
namely, local oedema and ecchymosis at the seat of inoculation, 
with ecchymosis m the serous membranes, and gastro- enteritis, 
the blood in many cases remaining fluid The general symptoms 
are a gradual sleepiness, ending in coma, with rapid onset of 
rigor mortis. 

3. That both portions have a remarkable lowering effect on 
the body temperature , the globulin, at the same time, producing 
rapidity of breathing, while the albumose does not have this 
effect to the same degree. 

4. That the activity of both proteids is destroyed by a tem- 
perature below the boiling point of water, the globulin between 
75° and 80° C. and the albumose at 85° C , while temperatures 
below these points but above 50° C. dimmish the poisonous 
activity. 

Relation of the Abrus Poison to Snahe Venom . — It ia chiefly 
due to the researches of Wbir-Mitchell that the poisonous 
principles of snake venom have been shown to be of an albumi- 
noid nature In the latest publication on the subject "Weir- 
Mitchell and Reichert* affirm as the result of their analyses and’ 
experiments that the poisonous proteids present are of two 
kinds — a globulin and a peptone, or peptone-like body ; that 
all kinds of venom contain these two bodies, although m vary- 
ing proportions, speaking generally, the globulin being greater 
m proportion to the “peptone’ 5 m viperme snakes (such as the 
rattlesnake), and the peptone-being in greater proportion m the 

*“ Researches upon the Venom of Poisonous Serpents, 1 * Philadelphia, 1885. 
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colubrme snakes, su oh. as the cobra, that both the globulin 
and peptone of the venom are poisonous, producing piactically 
the same general symptoms, but with this exception (and a 
noticeable one it is), that the great local ecchymosis and inflam- 
mation of snake-bite is due to the globulin present m the venom 
and not to the “peptone.” 

For reasons which 1 have detailed elsewhere,* it seems to me 
that W eir-Mitchell and Reichert’s venom “ peptone” is not a 
true peptone, but belongs to the albumose class ofproteid bodies. 
The relation of abrus poison to snake venom is now apparent. 
Abrus seed contains two poisonous proteids — a globulin and 
an albumose — which both produce local oedema and ecchymosis. 
Rattlesnake venom also contains a globulin and a peptone-like 
body (probably an albumose), the former of which produces 
local ecchymosis and inflammation The resemblance is further 
strengthened by the fact that heat diminishes the activity of 
both abrus poison and of snake venom; but m this respect 
abrus poison seems to be more sensitive than venom Thus, 
even after boiling and filtenng, rattlesnake venom, if given in 
sufficient dose, is fatal , and cobra venom is still active (although 
permanently destroyed by boiling for half an hour) while, with 
abrus proteids, a momentary heating of the globulin m a solu- 
tion up to 80° C., is sufficient to destroy its activity, while with 
the albumose the destroying temperature is 85° C. Rattlesnake 
venom, like abrus poison, also lessens the body temperature. 
The great difference, however, between snake venom and abrus 
poison rests m the fact that venom produces local paralysis 
and general convulsions, while abrus has no such effect. Abrus 
seems to affect the cerebral hemispheres, producing stupor; 
ending m coma. 

It is evident, therefore, that while abrus poison bears some 
resemblance to snake venom it is far- from being identical 
with it. 

Nature of Abrus Poison . — At present 'it is not explicable 
why proteids should be poisonous ; why, when injected sub- 


* Proc. Roy. Soc May, 1889 
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cutaneously or into the venous system, they should cause death. 
And so anomalouo does the toxic power of these bodies seem 
that we are bound to consider whether a proteid is of itself 
poisonous or possesses toxic pioperties by virtue of some agent 
or body tacked on to it or formed from it. Sur-h an agent 
associated with a proteid would be called a “ ferment.” We 
know that the ferments used m digestion are normally asso- 
ciated with proteids, although Cohnheim claimed that he had 
separated ptyalm from all associated proteid, and Brucke 
stated the same of pepsin , and even granting that these two 
ferments may be separated from their associated proteids the 
fact remains that ferments are m nature closely linked with albu- 
minoid bodies. What characteristic of unorganized ferments, 
we may fairly ask, are present m abrus poisons which would 
lead to the supposition that what might be called a “toxic ” 
ferment is present? The unoiganized ferments known altei 
the constitution of the bodies on which they act, the digestive 
ferments acting on proteids, amyloids, and fats, while other 
ferments, such as the fibnne ferment and the curdling ferments, 
cause the proteids- on which they act to assume a solid form. 
AH these ferments have certain characteristics common to all, 
their action is increased by a moderate heat and permanently 
destroyed by boiling their solutions , and their activity is not 
apparently diminished after they have produced their effect. 

Prom this it will be seen that the fact which would point to 
abrus poison b^unga “ toxic ferment is the fact that its activity 
is permanently destroyed by a moist heat below 100° C Farther 
than this we cannot at present go Abrus globulin and albumose 
possess neither a pioteolytic nor amylolytic action, whatever the 
reaction of the digestive mixture may be. The fact that 'the 
activity of the globulin is destroyed ataboutits coagalation tempe- 
rature would seem to point to an alteration m the constitution of 
proteid as the cause of the loss of poisonous a'Hv.ty, but this 
again is the temperature at which ferments ate destroyed. No 
evident effect, c]hemieal or physical, is noticed if the albumose 
be heated np to 85° C. or even boiled, yet its toxic activityis 
at once and for ever destroyed. This may point to a feiinent 
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associated with the albumose ; but until we know the chemical 
constitution of the proteid molecule we cannot assert that this 
degree of heat does not so alter the construction as to prevent 
the development of the toxic action. In this uncertain condi- 
tion the matter must at present rest. It may be considered 
that the toxic action is not due to the proteid nor to a ferment 
'attached to it> but to some chemical toxic body carried down 
with the proteid m its preparation. The effect of heat on the 
toxic activity of abrus would seem at once to dispose of this 
view. Toxic bodies, such as ptomaines and leucomames, 
formed from proteids, are not so sensitive to heat as the abrns 
poison ; and if the details of the preparation of abrus globulin 
and albumose be referred to it will be seen that the prolonged 
dialysis in running water and the long extraction of the 
albumose by alcohol preclude the presence of any crystalline 
product iu the residue obtained 

The concentrated aqueous infusion of abrus root has a dark 
brown colour, and a somewhat acrid taste accompanied by faint 
sweetness. When it is mixed with an alkaline solution of tar- 
trate of coppei, red cuprous oxide is deposited after a short 
time, hence we may infer that the root contains sugar. One 
drop of hydiochloric or other mineral acid mixed with the 
infusion produces a very abundant flocculent precipitate, which 
is soluble in alcohol. If the infusion is mixed with a very little 
acetic acid, an abundant precipitate is obtained, but is dis- 
solved by an excess. This behaviour is similar to that of gly- 
cyrrhizm. The leaves contain a sweet principle similar to that 
of liquorice. {Pharmacographia. ) Waidenand Waddell have 
pointed out that the -stems and roots ,of the Abrus plant possess 
toxfc properties similar to the seeds. This fact is of impor- 
tance when it is remembered that the roots are referred tp in 
the Pharmacopoeia of India as a substitute for liquorice. 

Dr. Warden has succeeded iu isolating an acid from the 
seeds, which hp represents by the formula C fll H 2 * N* O*, and 
has named abiic acid. He also obtained a small quantity of 
plingent volatile oil, but both these substances proved to be 
inert. 
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Toxicology. — The Cattle Plague Commission, m their 
report dated 1870, remarked that a large proportion of the- 
criminal oases of cattle-poison wig are effected through the 
agency of Abrus seeds. In 1873, Dr. Center drew special 
attention to this fact , and more extended inquiry showed that 
this practice was common "throughout the greater part of 
India. The Chamar or “ Skinner ’* caste are the class who 
mostly practise this mode of poisoning* and although them 
object usually is to obtain a supply of hides, they have been, 
known to use these seeds for the purpose of committing 
murder. These people prepare small Spikes by soaking the 
seeds m water and pounding them , these are dried in the sun„ 
oiled and sharpened upon a stone, so that when fixed loosely in. 
a handle they can be driven beneath and left in the skin of an 
animaL They are called by the natives sui (needles) or sutan 
(awls). {Gonf. Ann. Repts. of the Chem .. Examiners of Bengal 
and N -W Provinces from 1874 up to date.\ 

Dr. Warden* says . — “ The preparation of f suis ’ is an opera- 
tion which apparently requires some little skill, and the 
following particulars are from an article in the Police Gazette 
for December 1880, communicated, I believe, by an officer m 
the Police Department, who obtained his information from a 
Chamar prisoner in the Patna Jail, who prepared f spikes r 
before linn, with one of which a bullock was stabbed in the 
back of the neck, death ensuing on the second day. The shell 
of each seed is carefully broken and removed, and the seeds 
softened by soaking m water, and pounded on a stone in order 
to form a paste. The lamp of paste is then rolled with the 
palm of the hand on the stone, until it is of a cylindrical shapOj 
with a sharp point. The point, about f of an inch long, is then 
cut off and forms the e sui/ or * sutan/ as it is termed in some 
districts, from its lesemblance to the point of a cobbler’s awl. 
After half-a-dozen or more ‘sutaris ’ have been made, some 
straw *J6 cut into lengths of about 2i inches,-and a f sutan * 
inserted in each end ; the straws are then put m the sun to dry, 
care being taken that the ‘ sutan ’ points are not injured. As 
* Notes on the seeds of the Abrus precatorvis . — Ind. Med. Qasett loti . 
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.soon as a f sutari * is thoroughly dry and hard, the point is 
e edged * on a brick, after which it is soaked m some auimal 
jfat for a night, and the instrument is ready Occasionally the 
point of the 'sutari’ is slightly curved Suis weigh on an 
aveiagc l£ to 2 giams, and vary m colour from dirty white to 
dark brown or neatly black A handle of wood is then made, 
about 3 to 3£ inches long, and like the handle of a bradawl. 
A.t the end of the handle, which is about an mob m diameter, 
two holes are drilled, about i to of an inch m depth, and 
about f of an inch apait, and into each hole the thick end of a 
‘ sutan ’ is pressed, a piece of cloth being hrst spread over the 
holes m order to afford a firmer hold. Bamboo wood is fre- 
quently used for a handle, a small cane being selected, and a 
portion cat off so as to include two joints one joint bas the 
holes dulled for receipt of the ‘ spikes/ while the other is 
sometimes removed, exposing the cavity of the bamboo, in 
which the spare ‘sutaris* aie kept wrapped in a lag. The 
blow given with the instrument is delivered with great force, 
so that the whole of the safari protruding from the end of the 
handle is driven into tlic flesh, any attempt to withdraw the 
‘ sutari ’ by pulling at the piece sticking out, invariably 
breaks it, a portion being left m the wound ” 

“ In some cases suis are made with the milky juice of the 
Calotro'pis gigantea instead of with water, and the effect is then 
supposed to be more rapid. Metallic mercury, dhatnra, 
aconite and arsenic are also occasionally added. When the 
subject of sin poisoning first engaged attention there was a 
suspicion that snake venom might possibly be the active agent, 
but this was shown to be incorrect.” e 

“ A few cases have been recorded m which ‘sui’ wounds 
have -proved fatal in the human subject. In the Bengal Police 
Report for December 1880, the following note occurs: ‘In 
1871 a man was murdered by a sutan being drived mto his 
side ; lately another man was wounded by a sutari while 
asleep, and died from lock-jaw j a third man was wounded with 
a sutari, but escaped death by the affected part being excised. 
This man’s cousin, however, died from the effects of a sutari 
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being driven into bis cheek. The offenders m these cases 
were suspected to be Chamars, who being poor and of low caste, 
can be induced to undertake such, acts of assassination for 
small remuneration.* ’* 

"Mr. W. Sutherland, Barrister-at-law, of Bankipore, has 
kindly furnished me with notes of one of the above cases, in 
which a man was killed by being stabbed in the cheek with a 
‘ sutan * these notes throw an interesting light on the value 
in which human life is held in, India, m districts m which 
civilization is supposed to be advanced. The case occurred at 
Bankipur, and two persons were implicated, a man and a 
woman ; and the following is an abstract of the statement of 
the latter : — * I used to earn my living m Bankipur, at Sunt 
Aman Khan’s. Aman Khan, his cbella, turned me out, and 
would not give me sufficient food. I stole a seer of rice, and 
he abused and beat me. I was crying and lamenting over my 
ill-fate. Mugyra said, “ Why are you crying ?** I said "If 
some one killed him, it would be welt,” She said, “ Call Sun- 
tokhi, and he will put you up to something.” I then went to 
Suntokhi Chamar’s, and told him to get some medicine that 
would kill Aman Khan. He said he would go to Magha and 
bring some. After ten days he told me he had not beep. to 
Magha. Mugyra then told me to go to Dooly Chamar, who 
was a great poisoner, and had killed several persons. Dooly, 
on being spoken to, asked for ,50 or 100 mpees. I therefore 
remained quiet. After teu days, Dooly came to my house and 
wanted 5 rupees and seven pieces of cloth of seven colours, and 
black pigeons and a black kid ; I gave him one rupee and a 
half, the price of the things. The next morning he came to 
me for five rupees advance, saying he would destroy my 
children, if I did not pay it, by means of witchcraft. I paid 
him five rupees : after this he again threatened me, and I gave 
him ten rupees. When 8 or 10 days had passed he said he 
would do *what I wanted, and on the night fixed, he smoked in 
my house, and then at midnight stabbed the wrong man * 
Both prisoners were sentenced to transportation for life under 
sections 304 and of the Penal Code/* 
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“ The wound inflicted in this case is described as penetrating’ 
about f of an inch deep, and implicating the skin and muscles 
of the right cheek. After the injury, the wound appears to* 
have been incised, and ‘two small black bard substances 9 
extracted The patient was treated in the Government Dis- 
pensary, Bankipur, and died apparently, on the third day after- 
the accident, from tetanus. In the autopsy report a cursory- 
reference only is made to the wound ; it is described as 1 one- 
penetrating wound, with some swelling on the right cheek.' 
The brain and its membranes, and the lungs, liver, spleen, and 
kidneys were congested. The coats of the stomach were con- 
gested, and some ecchymosed spots were visible on its internal 
surface. The intestines were healthy.”’ 

“Judging from the medical evidence, death appears to have 
been clearly due to traumatic tetanus , and there is no record 
of symptoms, such as have been observed after tbe insertion of 
a ‘sui’ into the tissues of one of tbe lower animals. No- 
evidence was apparently adduced to prove that the ‘ two 
pieces of small black bard substances * extracted from the- 
wound, were really fragments of a ‘sutari : or poisonous. 
The part therefore played by the poison of the ‘ sutan ’ is very- 
problematical : and a fatal result would probably have ensued 
had the man been stabbed with a thoi n, instead of with a »ui. 

“Dr. Center* has recorded notes of a fatal case of sui 
poisoning, in which the cause of death appears to have been 
clearly traceable to the poisonous nature of the ‘sutan.’ A 
man when sleeping was awakened in the morning by two blows 
on the neck, and appears to have seen his assailant retreating. 
After he went out to his work, his mother found two sub- 
stances, each a liLU © larger than a barley-corn, on bis bed. 
On bis return at mid-day, he complained .of pam m the neck, 
and bis mother tound two punctures, and: out of one of these 
she picked a small black substance similar to those found on 
the bed. He was taken to Rawalpindi on a charpoy, arriving 
on tbe following morning, when he Was immediately examined 
by Dr. Inoe, who reports — I fou nd a swelling on tbe right side 
# Report, Chemical Examiner, Punjab, 1873. 
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■of the neck, in which were two small punctures, about two 
inches apart. He was then sensible, but suitering from severe 
pam m the neck : difficulty of swallowing and much fever. He 
was sent for treatment to the dispensary The swelling and 
pam in the neck rapidly increased and erysipelas supervened. 
He died exactly three days after having been stabbed. On 
ftort-mortem examination there was much swelling of the neck, 
extending over the right side of the chest also, and the skin 
had a livid appearance. On cutting into the swelling, much 
blood was found., and the products of inflammation This had 
extended to the right lung, which was also much inflamed, 
and adherent to the ribs by recent bauds of lymph. The 
other organs were healthy, except the spleen, which was some- 
what enlarged The three small black substances mentioned 
were examined by Dr. Center, and recognized as part of such 
suis as are often sent m cases of cattle poisoning. Microsco- 
pically their characters were found to agree with those of rati 
seeds. Blood wa* found on one On insertion below the 
skin of a dog, the annual died m oO hours, and on port-mortem 
examination, diffuse inflammation, extending from the puncture 
along part of one side of ‘the body was found.” 

The roots of Tavermera nummularia, DO., and 
Aly si carpus longrfolius, TV A , are sweet like liquorice, 
and are called liquorice by the Indian peasants. 

MUCUNA PRURIENS, DC. 

Fig. — Wight lc., 1. 280 ; Betid and Trim., t. 78. Cow' 
hage (Eng ), Petit nois pouilleux (Fr.). 

Hab. — From the Himalayas in the plains, to Ceylon and 
Burma. 

Vernacular— Kiwachh {Hind ), Kahili (Mar ), Punaik-kali 
{Tam.), Alkusi, Kdm^ch ( Beng ), Pilli-adugu, Dulagondi (Tel), 
Nasagum-srida. Turacln-gida (Can ) , Kivaneh ( Guz.). 

History, Uses, dec. — The plant has long been used 
medicinally by the Hindus, according to Susruta the seeds aie 
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aphrodisiac The Bhavaprakasa gives the following directions 
for their administration: — “Take of Mncuna seeds 32 tolas, 
boil them m 4 seers of cow’s milk till the latter becomes thick. 
The seeds should now be decorticated aud pounded, fried in 
ghi (clarified butter), and made into a confection with double 
their weight of sugar. The mass should then be divided into 
balls find steeped m honey. Dose about a told (180 gTs.)." 
This preparation is said to be powerfully aphrodisiac. (Eutt’s 
Hindu Materia Medica, p. 1 48 ) Similar properties are ascnhed 
to the seeds (Hab-el-kulai) in Persian works. In the Con- 
can a paushtik for spermatorrhoea is made by powdering the 
seeds of Gori Eluhih (cultivated mucuna) and Tribulus ter- 
restiisy the roots of Ertodendi on anfracluosum and Asparagus 
adscendens, emblic myrobalans, Tmospora starch, and sugar- 
candy, in equal proportions, of this powder 6 massa with 2 
tolas of ghi are given m cow’s milk twice a day. The root is 
considered a nervine tonic, and is prescribed in paralysis. 
The Sanskrit names of the plant aie Atmagupta, “having hid- 
den properties,'' Kapikachch.hu, “monkey's itch,” andVanari, 
“ monkey plant ” According to Amslie, a strong infusion of the 
root, sweetened with honey, is given by the Tamil doctors m 
cholera. The use of the hairs of the Mucuna pod as a ver- 
mifuge to expel ascandes appears to have originated m the 
West Indies, no mention of such an employment of them being 
found m native Indian works.* They were introduced to the 
notice of English physicians by Bancroft about 1769, and were 
probably first used m India upon their admission into the 
Edinburgh and London Pharmacopce%as (1783-1809). They 
are now official in the Indian Pharmacopoeia , but are hardly 
ever prescribed in this country. Still there is a considerable 
demand for the article m the Indian market for exportation to 
Europe, and it is supposed to be required for the preparation 
of some patent vermifuge. 

* In the Wauaushadi lPrakSsha, a Maratlu work which describes the 
domestic remedies of the Concan, their use with gur as an anthelmintic is 
mentioned, but as this work is of very recent date, the practice may h»ve 
been introduced. 
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Description , — The pods are slightly carved like the letter S, 
S to 4 inches long, and contain from 4 to 6 seeds of a dark 
brown colour and of the shape of a kidney bean. The valves 
are covered with rigid brown hairs about ^th of an inch long, 
which give rise to much irritation of the skm if handled. 

Microscopic structuie — Most of the hairs consist of a single 
conical cell barbed near the point, but some of them are 
divided by partitions. Their action appears to be simply 
mechanical. 

Chemical composition — The hairs when treated witn sul- 
phuric acid and iodine assume a dark biown colour. Boiling 
solution of potash does not considerably swell or alter them. 
They are completely decolorised by concentrated nitric acid. 

( rharmacoqraphia , 2nd Ed., p. 190.) 

The decorticated seeds reduced to fine powder and dried at 
100 0. lost 10-26 per cent, in weight. The ash amounted to 
4 02 per cent. The cortical portion of the seeds contained 7-80 
per cent, of moisture and 3*12 of ash Manganese was only 
present m minute traces m the decorticated seeds, the cortical 
portion, on the other hand, contained a very marked amount. 
The examination of the pounded entire seeds was conducted by 

DragendorfPs method 

Petroleum ether extract 3 08 per cent. 

Ether extract '08 ,, „ 

Absolute alcohol extract .... 2- 12 ,, „ 

Aqueous extract 81'92 „ ,, 

The petroleum ether extract was very pale yellow and thick, 
non-crystalline, and without odour In 98 per cent, alcohol it 
was partly soluble, the solution being acid in reaction. The 
extract consisted chiefly of a free fatty acid and its glyceride, 
probably oleic acid. 

The ether extract was slightly yellow and non-crystalline , 
it was insoluble m dilute acids. In aqueous ammonia it was 
partly soluble with yellow coloration , the addition of acids 
caused the separation of white flocks of acid resin The alco- 
holic extract was yellow, and darkened somewhat on exposure. 

57 
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It did not give any reaction for alkaloids ; with feme chloride 
it gave a green coloration. The aqueous extract gave marked 
indication of the presence of albumin, it did not reduce an 
alkaline copper solution on boiling. The solution was strongly 
acid m reaction; the nature of the organic acid was not deter- 
mined. 

Mucuna monosperma, DC , Wight in Hooh. Bot. 
Misc l i., 346, Sup'pL, t 12 ; Wall. Ill As Bar. iti., 19, t. 236; 
a plant of the Eastern Himalaya, tropical Zone, W. Peninsula, 
and Ceylon; Vern Songarvi, Mathi-kuhili (Mar), Thelu-kodi 
(Tam), bears a large flat nearly circular seed, with a 
rough, black testa, 1 inch or more m diameter , the whole of .its 
convex margin is occupied by the failum. Tho pods are semi- 
oval, obliquely plaited, one-seeded, and armed with formidable 
stinging hairs of a golden brown colour It is used as an expec- 
torant m cough and asthma, and applied externally as a sedative. 
1 (Peter s.) 


CYLISTA SCAJRIOSA, Ait 

Fig. — Xioxb Cor PI. i. t. 92, Wight Ic. t. 2597. 

Hab . — Concan, Deccan, Canara and Orissa. The roots. 

Vernacular. — Ranghevada (Mar). This plant is the sole 
representative of the genus Cylista, and is a perennial twiner 
growing among bushes, with ternate leaves, having oval, point- 
ed and entire leaflets with short white pubescence, very dense 
on the under-surface. The yellowish-red flowers, about half 
an inch, long, borne oh erecc bracted recemes, are remarkable 
for their large papery calyx, which is much more conspicuous 
than the corollas, and is deeply four-cleft, the upper segment 
being two-lobed, the lateral ones much smaller, and tho lowost 
very large, all of them beautifully veined. Tho little oval ono- 
seededpod is completely enveloped in the peculiar calyx, which 
affords the most marked character m the genus. (FI. Brit. 
Ind. u, 219; A. A. Blach in Treasury qf Botany l. 371.) 
This plant is called by the natives of the Concan 
(Rdn-gherada), a word compounded of Rdn (wild) and 
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Gh<5vada, the name of a kind of JDolichos Lablab (5th var. of 
Roxburgh) . The root, which is woody and tapering, is collected 
by the herbalists and sold as a remedy for dysentery and 
leucorrhoea; it is also applied externally along with other 
drugs to reduce tumours. Its most remarkable pioperty is 
astrmgency ; a reddish viscid juice issues from it when cut, 
which on drying becomes black and brittle-, and may be seen 
adhering to the short pieces of the dry root which are offered 
for sale 

Description, of Root. — A tapering woody root, upper 
portion 2 inches or more m diameter, dark brown, marked by 
very numerous circular light coloured scars which do not 
extend round its entire circumference. The transverse section 
shows three layers of porous woody tissue of a reddish colour, 
the central pith and medullary rays being light coloured , m 
the dry drug the section is obscured by the black exuded juice. 
Taste astringent and bitterish 

Chemical composiHon . — Powder light brown, turning pink by 
exposure A decoction of the root became purple with ferric 
chloride and a bulky precipitate separated ; it also struck a blue 
colour with iodine : tannin and starch were thus indicated. 
More exatct determinations showed that the drug yields 23 
per cent of aqueous extract containing 9 9 per cent, of tannin, 
and 25 per cent, of alcoholic extract with 18 7 per cent of 
soluble and insoluble tannins. An insignificant amount of soft 
yellow tenacious resin was removed by ether No alkaloidal 
principle was detected. 


ERYTHRINA INDICA, Lam. 

Fig . — Wxght Ic , t 58; Ttheede Sort Mai in., t. 7. Coral 
tree (Eng.), Arbre de corail (Fr ). 

Hab. — Throughout India Leaved /and .badfe. 

Vernacular. — Piingra, Paranga, M&nd ar (Hfadu Mar L P&lita- 
mandar (Bong ), Kaliyana-murukku (Tam), cat! map tf=cTi e»t u , 
B&dclnpa-chettu (Tel.), P&ravalada-mata Harwanan'Vt'ai mine 
(Can.). 
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History, Uses, &C. — The Indian Coral tree, in Sanskrit 
j/arijata or Pari] a taka and M&ndara, is supposed to flower m 
Indra’s garden. An episode in the Puranas relates- the quarrels 
of Rakhmim and Satyabhama for the possession of the flowers 
which Krishna had stolen from the garden The leaf is sup- 
posed to represent the Hindu trinity, the middle leaflet is 
Vishnu, on his right is Brahma, and on his lei i Shiva. The 
Portuguese have named them/* Polhas da Trinidade/-’ Rbeede 
says that the leaves are discutient, and that their juice is given 
for syphilis. Rumphius relates that the leaf -juice is applied to 
ulcers to clean them, and that cooked with cocoanut milk the 
leaves are used internally and externally as a galactagogue 
and emmenagogue The bark is used m dysentery. ( Hart . 
Amb. %i% , 33.) Loureiro and Wight state that the bark is used 
as a febrifuge JL>r Kani Hal De, m a communication to the 
Calcutta Exhibition Catalogue, says i — “It is anthelmintic and 
useful as a collyrium m ophthalmia. The leaves are applied 
externally to disperse venereal buboes and to relieve pain in 
the joints 55 In the Conoan. the juice of the bark and young 
leaves is used to kill worms m sores and to disperse tumours ; 
tne young roots of the white-flowered variety are pounded and 
given with cold milk as an aphrodisiac MM. Corre and 
Lejanne (Resume de la Mat. Med. Colomale) state that the 
bark is expectorant and febrifuge, and the leaves laxative and 
diuretic. In the Brazils the bark is used as a hypnotic. 

The first physiological experiments made with the bark of 
this tree were those of MM. Boehefontaine and Rey, ,who com- 
municated the results arrived at by them to the Academic des 
Sciences m 1881 „ they concluded tnat the drug acts upon the 
central nervous system so as to diminish or abolish its functions. 

. MM. Pmet and Duprat resumed the study of the action of 
this drug upon frogs m 1886, and communicated the follow- 
ing results to the Society de Biologie : — One centigram of the 
watery extract of the hark was introduced under the skin of the 
right hind leg of a frog, weighing 30 grams. This caused con- 
siderable local irritation, but at tbe end of 25 to 30 minutes tbe 
frog remained motionless - x placed on its back it remained m that 
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position, only occasionally making slight spontaneous move- 
ments . if a limb were pinched only very feeble reflex movements 
were induced. When the left sciatic nerve was excited 'by a 
Pnlvermacher’s clamp, the distant end of the divided nerve 
responded to the stimulus, whilst the near end was hardly 
affected. The electric contracts bility of the muscles was 
diminished, and reflex action abolished. Respiration became 
very slow and was sometimes suspended. Moreover the heart 
was observed to dilate very slowly, and the ventricle at the 
time of systole, winch had become imperfect, assumed a folded 
appearance, and at the diastole the heart presented a marbled 
appearance, pale in some places and red m others. The 
strength of the contractions was not much affected. 

At the end of 35 to 40 mmutes the heart recovered its nor- 
mal condition. ( Les Nouveaucc Itemedes, Sept. 15 th, 1886.) 

Description. — The fresh bark has a smooth grey suber, 
and bears small fissured corky lenticels arranged m perpendi- 
cular rows. On rubbing off the thm suber a green surface is 
exposed. The outer portion of the bark is granular and brittle, 
the inner consists of numerous layers of liber cells interlaced 
so as to form an open network. The bark has a disagreeable 
flavour, but is not bitter. 

Chemical composztion . — A decoction of the bark has no dis- 
tinct odour or taste, and is not affected in colour by Iodine or 
ferric ^chloride. Spirit dissolved out two resins, one soluble, 
the other insoluble in dilute alkali, and a bitter alkaloid. The 
alkaloid is best prepared by rendering alkaline the aqueous 
solution of the alcoholic extract and shaking with chloroform, 
the amorphous slightly coloured base is left on dissipation of the 
solvent. The alkaloid is very soluble m spirit, benzol and acid 
solutions, and only slightly soluble m ether and water. It 
gives coloured precipitates with hydrargyiate of potassium, 
iodine in potassium iodide and tannin, white precipitates with 
ammonia and soda. Oxidizing agents as potassium bienromate 
or manganese oxide with sulohunc acrd produce with it a tran- 
sient purple solution , sulphuric a< id alone loi ns a red, and 
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nitric acid a yellow colour. The hydrochlorate is crystalline 
and deliquescent, and the alkaloid is subject to decomposition 
from prolonged heating or if evaporated with an excess of acid. 

Since the discover} of the above alkaloid by one of us, we 
have learnt that an alkaloid, Erythei ine, having somewhat simi- 
lar properties, has been found by Dr. F. A-llamirano m the 
same tree growing m Mexico ( Pharm . Post , June 23rd, 1889.) 
Dr. Allamirano recommends it as an antidote for strychnine , 
with the previous administration of erytherme m 6 decigram 
doses, poisonous doses of strychnine, he says, may be taken 
without any danger. 

BUTEA FRONDOSA, Roxb 

F ig -*~Roxb Cor. PI, 21, t 21, 1 3 anti, and Trim, t 79. 
Bastard teak, {Eng ), Butea touffu ( Fr ). 

Hab — Plains of India. The flowers, leaves, seeds and 
gum. 

Vernacular. — Palas, Dhak (hind), Palish a (Mar.), Khakar 
( Guz ), P&lash (Beng ), Purashu, Murukkan-Marain (Tam.), 
Modugachettu, Palashamn (Tel ), Muttaga-mara (Can ). 

The seeds, Palfis-ke-bmj (Sind ), Murukkan-vxrai (Tam ), 
Moduga-vittula (Tel), Muttaga-bija (Can.), Palasha-che-bi 
(Mai ), Pal&spaparo (Guz ) 

The gum, Pal6s-ki-gond, Kamarkas (Sind , Beng ), Pal&sha- 
gonda (Mar.), Khakar-no-gond, Kakna-gond (Quz.), Mnruk- 
kan-pisbm (Tam ), Moduga-banka (Tel.), Muttaga-gonda (Can.) 

Histoty, Uses, &C. — This tree has long been known to 
the Hindus under the Sanskrit name of Paldsha, as possessing 
valuable medicinal properties. It is also a . sacred tree, being 
called the treasurer of the gods and of sacrifice, from its wood 
are made sacred utensils and the staff of the Brahmin which 
is placed m his hand on the day of the Sodmunj The red 
flowers are offered m the temples at the bloody sacrifices of the 
goddess Kali The leaf, like that of Eiythrxna vndica, is sup- 
posed to represent the Hindu trinity, and is used for making 
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the platters required at the Chaul ceremony, when the last tuft 
of hair being removed, the Brahmin boy becomes aSfidhu and, 
must eat from a leaf platter (Brahma-pattra). 

The dry twigs of the plant called Samidhas are used to feed 
the Horn, or sacred fire. The tree is also known m Sanskrit as 
Lakshataru or “ lac tree,” because large quantities of lac are 
collected trom its branches. Its flowers are likened by the 
Buddhists to penitents dressed in red. A strophe of the Saptasha- 
taka says — “ In the spring the earth shines with the flowers of 
the Palasha as if it were covered with Bhikshas.” It is the 
anthropogomc tree of several castes. In the Bhavaprakasa 
the use of the seeds of Palsisa as an aperient and anthelmintic 
is noticed j they are directed to be beaten into a paste with 
honey for administration. Sarangadhara also recommends 
them as an anthelmintic. The use of the gum as an external 
astringent application is mentioned by Chakradatta ; it is 
directed to be combined with other astringents and rock salt. 
He recommends this mixture as a remedy for pterygium and 
opacities of the- cornea. The author of the Makhzan-el- 
Adwiya describes the leaves of PaMs as very astringent, tonic, 
and aphrodisiac, and says that they are used to disperse boils 
and pimples, and are given internally m flatulent colic, worms 
and piles. The flowers are astringent, depuratjve, diuretic 
and aphrodisiac j as a poultice they are used to disperse swell- 
ings and promote diuresis and the menstrual flow. The seed 
is anthelmintic, and, combined with, astringents and rock salt, 
as already mentioned, is used to remove white spots from the 
cornea (Of* MaJchzan, whole Palas ) Ainslie notices the use 
of the seeds by Tamil practitioners as an anthelmintic, m 
doses of a tablespoonful and a half twice daily, both in, cases 
of tapeworn and ascandes. He quotes Roxburgh's description 
of the gum and flowers, but Remarks that the natives appear to 
make no use of either of them. Prom the Hortus Malabancus, 
it appears that the bark is given in conjunction with ginger m 
cases of snake-bite. Dr. Sherwood informed Ainslie that a 
decoction of the seeds with nitre was prescribed in gravelly 
complaints by native practitioners In India at the present 
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time the gum is much used as a substitute for kino by natives 
and Europeans with satisfactory results. We have tried the 
seeds as an anthelmintic, and are inclined to think favourably 
of them ; they have an aperient action- An infusion of two or 
three seeds is used for this purpose. When pounded with 
lemon-juire and applied to the skin they act powerfully as a 
rubefacient- We have used them successfully for +he cure of 
the form of herpes known as Dhobie’s itch. In the Concan a 
poultice of the flowers boiled m water is applied to the abdomen 
in difficult micturition, and two tolds of the water with nitre is 
given internally. Dr- Fancourt Willis informs us that the 
Arab horse-dealers put one seed into each feed of corn to keep 
their horses in condition. 

Description — The leaves are spreading and ternate, 
from 8 to 16 inches long, leaflets emarginate, or rounded at the 
apex, leathery above, shining and pretty smooth below, slightly 
hoary, entire, the pair are obliquely oval, from four to six 
inehes long, and from three to four and a half broad, the 
evtcnor one obovate, and considerably larger than the lateral 
ones ; the flowers are very large, papilionaceous, their colour 
a beautiful deep red. shaded with orange and silver coloured 
down*,- seeds flat, about 14 inch long, 1 inch broad and 
1-1 6th inch thick; testa dark reddish brown, thm, smooth, 
veined, hilum prominent , cotyledons large and leafy, surface 
vomed , radicle small, taste a little acrid The gum occurs m 
commerce as small, flattish or angular fragments of a very 
deep ruby colour, and unless hold between the eye and the 
light seems to be opaque, it is mixed with numerous small 
particles of light grey corky bark , the taste is purely astrin- 
gent. The secretion m a fresh state is ruby- coloured, and is 
- ,lublc for tie most part [m water, wbon kept for some time 

* Amir Khusru, the Turkoman poet, likens the flowers to a lion’s claws 
stained, with blood — 

(3^ J-*J cl? sotiS" 

The Paleh expands its clutches of red flowers like the claws of the fieice 
lion steeped m blood. 
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it darkens in colour, and swells up like bassorm, and omy par- 
tially dissolves. Both fresh and commercial samples behave m 
the same manner with rectified spirit, giving up less than half 
their weight of tannin to the solvent, and leaving a large 
quantity of insoluble gum. 

Chemical composxfaon . — According to Hanbury, Butea gum 
yields 1*8 per cent, of ash, and contains 18 5 per cent of water. 
Ether- removes from it a small quantity of pyrocatechm. Boil- 
ing alcohol dissolves it to the extent ,of 46 per cent, the solu- 
tion which is but little coloured produces an abundant greyish 
green precipitate with perchloride of iron, and a white one 
with acetate of lead. It may be hence inferred that a tannic 
acid, probably kino-tannic acid, constitutes about half of the 
weight of the drug, the remainder being a soluble mucilaginous 
substance. Butea kino submitted to dry distillation yields 
pyrocatechin. According to Eissfeldt it does pot contain 
pyrocatechm, but yields it on dry distillation. 

Roxburgh states that he obtained au extract by evaporating 
the juice of the flowers diluted with alum water and rendered 
clear by depuration, which proved a brighter water colour than 
gamboge. He further says that infusions of the dried flowers 
yielded an extract very little, if any thing, inferior to that 
made from the fresh juice. These extracts after being kept 
for a year remained perfectly bright. The flowers are used as 
a dye stuff m Bengal and are exported to the N.-W Provinces. 
The oil of the seeds is yellow, sp. gr. 0 917, it is nearly 
tasteless, and solidifies at 10°. ( Lepine ) Brannt gives 0 927 

as the specific gravity The seeds have been examined by N. 
Waeber ( Pharm . Zeitschr. fur lias s land, 1886) , the results of 
the analysis are as follows, alkaloids and glucosides were not 


found — 

Moisture . 6 62 

Ash .... .. 5*14 

Fat 18 20 

Wax soluble m ether 0*25 

Albuminoids sol. m water 9*12 

„ sol. in soda 1*95 


53 
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Albuminoids msol. in water and soda ... 8*49 
Substance apparently mtrogenated. 


soluble m alcohol 0*82 

Mucilage «••• 2*28 


Glucose •• • . ... . 6 87 

Organic acids ..... ... 4 00 

Other substances soluble in water 2*16 

Metarabic acid and phlotoaphene ......... 10*10 


Cellulose ..... .« 8*80 

Other insoluble substances 22*20 


Commerce. — The gum, seeds and dried flowers are articles 
of commerce Value, gum, 3 as. per lb. ; seeds, Rs- per 
maund of 37£ lbs 

Butea superba, Eoxb. 

Cor. PI. 23, t. 22 

Hab . — Ooncan, Bengal, Orissa, Burma 

Vernacular. — Tiwat, Tiwas, Palas-vel (Mar.)-, Palds4ata 
( Hmd ., Beng.), Kodi-murukkan ( Tam.), Tige-moduga (Tel ), 
Balli-muttaga (Can), Vel-khdkar (Guz ), is a scan dent shrub 
very closely resembling B frondoga, and like that plant yield- 
ing a kino-like gum. As a remedy for the poisonous- bites of 
animals the people of the Concan use the root with an equal 
proportion of the root of Nycta nthes and Woodfordiajloribvcnda, 
the seeds of Cassia Tora and Vernonia anthelmintica , and the 
stem juice of Trichosanthes palmata made into a paste with 
cow's urine, as a local application, and administer Aristolochia 
indica internally In the heat eruptions of children the leaf- 
juice is givon with curds and yellow zedoary. Mr. Prebble 
informs us that B. minor also yields a kino. 

CLITORIA TERNATEA, Linn. 

Fig • — Pot. Mag., t. 1542. Winged-leaved Clitoria (Eng ), 
Clitona de Ternate. (Fr ). 

Hab — From the Himalayas to Ceylon and Burma. The 
root and seeds. 
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Vernacular. — Kava-thenthi {Hind.), Aprajrta (Beng.), Kajali, 
Gokaran ( Mar ),Garam (Guz ), Kakkanan-kodi (Tarn.'), Dintana 
( Tel.), Karmke ( Can. 1 . 

History, Uses, &C. — The plant is called m Sanskrit 
Aparajita or Gokarna, both are names for Shiva, to whom the 
flowers are sacred m common with* those of the species of 
Sesbania having flowers of a somewhat similar shape, typical 
of his representation as' the Ardha-nan or hermaphrodite god. 
Rumphius calls Clitoria, Flos caerulens, and says that m Ternate 
it is known as Saja Cotele and Bohyma Cotele , % e Flos clitori- 
dis and Clitoris prmcipissae, he gives Fula criqua as the Por- 
tuguese namj. {Hort. Amb. vn, 30) Sanskrit works on 
Materia Medica describe the root as aperient and diuretic, and 
direct ib to be uoed in combination with other diuretics and 
laxatives m ascites and enlargements of the abdominal viscera. 
The Mahometans have- given it the name of Mazeriyun-i-Hmdi 
(Indian Mezereon) on account of its purgative- and diuretic pro- 
perties. We may mention here that their mezereon is used to 
remove dropsical enlargements of the abdomen, and is not the 
same drug as the mezereon of our Pharmacopoeia. 

Amslie mentions the use of the root in croup, given with 
the object of causing nausea and vomiting. In the Conean 
two tol&s of the root-juice are given m cold milk to remove the 
phlegm m chronic bronchitis , it causes nausea and vomiting. 
The juice of the root of the white-flowered variety is blown up 
the nostrils as a remedy for hemicrama. The author of the 
Bengal Dispensatory after extensive experiments denies its 
emetic properties, but says that an alcoholic extract proved a 
brisk purgative in doses of from 5 to 10 grains , he found it 
however to give rise to griping and tenesmus, and does not 
recommend its use. Mr Moidin Sheriff -speaks highly from 
personal experience of the root bark in doses of from one 
two drachms m infusion as a demulcent m irritation of the 
bladder and urethra. It acts at the same time as a diuretic 
and m some cases as a laxative. The seeds appear not to 
have been used medicinally by the natives, but attention 
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has been drawn to their purgative properties m the Pharma * 
cop« ut of India , and there would seem to be but little doubt 
that their action is mild and safe , they should be administered 
m combination with twice their bulk of acid tartrate of potash 
and a little ginger, and m the same doses as compound 
jalap powder. The seeds were hrst brought to England from 
the island of Tern ate, one of the Moluccas, hence the specific 
name of the plant. Haines. has recommended a syrup of the 
deep blue flowers as a colouring agent, and a tincture as a 
substitute for litmus 

Description. — The fresh root is white, fleshy, often one 
inch or more m diameter, but pieces the size of a quill are 
preferred ; it has an acrid taste. The root bark is soft, thick 
and fibrous and easily separated ; the central portion of the 
root is composed of very large pitted vessels easily visible to 
the naked eye. The seeds are rather more than 2-3ths of an 
inch long and resemble vetch seeds ; they are mottled green and 
black. The testa is hard and contains two cotyledons made 
up of elongated thin-walled cells full of large starch granules ; 
they have an acrid, bitter taste. 

Chemical comjposUron . — Ether dissolves out a yellow resin 
soluble m alcohol apd alkaline solutions, and apparently crys- 
talline when carefully evaporated Subsequent treatment of 
the drug with rectified spirit removes an amorphous, reddish- 
brown acid resin and a quantity of alkaline chlorides which 
leave a deposit of cubical crystals on Concentrating the clear 
liquor. This resin forms 4 per cent, of the root bark It is 
soluble m 'alkalies with a red colour, and is repreeipitated by 
acids with dischaige of the colour It .forms brown solu- 
tions with concentiated nitric and sulphuric acids Although 
this resin is not dissolved out' of the drug by ether, a 
soda solution precipitated by acid and shaken up with ether 
leaves no insoluble residue. The root bark contains starch, and 
a tannin giving 0 blue-black precipitate with ferric chloride, 
and yields 12 per cent, of ash. No alkaloid was detected m 
either the ethereal, alcoholic, or aqueous extracts 
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Tie seeds of C* tern&tea contain 12 8 per cent, of moisture 
and 6 per cent, of ash Ether removes a bland greenish fixed 
oil and a light brown resin. Alcohol extracts a bitter acid 
resin, apparently the active principle* a tannic acid giving a 
blue-black colour with ferric chloride, and a large propor- 
tion of glucose. Water alone dissolves the acrid principle., 
which is precipitated by iodine solution, readily decomposes 

with the formation of sugar, and m other respects resembles 
a glucoside. 

Commerce . — The dried root is to be found m the shops 
sometimes, 

Dalbergia sympathetica, Nimmo, Jour. Linn Soc. 
xv., Suppl 42, a plant of the Western Peninsula. Pentgul 
(Mar.), Tit£bli (Goa.). 

The leaves are used in Goa as an alterative It is a very 
remarkable scandent shrub ; the stem studded thickly with 
large blunt thorns, olten nine inches long, some of them con- 
torted so as to assist in supporting it upon high trees, the 
leaves are pinnate, 4 to 6 inches long, the leaflets delicate, 
obtuse or emarginate, | to 1 inch long, thinly silky at first, 
especially beneath, the flowers are in short, axillary cymes; 
calyx 1-1 2th of an inch long, silky, with a pair of small obtuse, 
adpressed bracteoles , teeth short, obtuse , corolla twice the 
length of the calyx, yellowish white , pod generally one-seeded, 
membranous, obtuse, about 2 inches long and £ of an inch 
broad with an unusually short stalk. The bark is used as a 
lep to remove pimples. The foliage resembles that of the 
Tamarind, and is eaten by cattle. The flowers appear in 
February and March. Rheede's name for the plant is Ana 
Mulli*. 

In the Concan the juice of the leaves of 1). volubtlis, Roxb., 
Alei (Mar ), is applied to aphthae, and used as a gargle m sore 
throat. The root-juice with cummin and sugar is given in 
gonorrhoea. 
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PTfeROCAfePUS SANTALINUS, Linn * fi Z. 

Fig. — Bedd. FI Sylv., t. 22 , Bentl. and Trim,, t. 82. Red 
I Sanders ( Eng ), Santal rouge (fr.). 

Hab. — Western Peninsula. The wood. 

Vernacular. — Ragat-chandan, Lal-chandan (Wind.), Rakta- 
chandan, Tambara chandana (Mar.), Shen-shandanam (Tam ), 
Erra-gandhapu-chekka, Rakta-gandham ( Tel ), Rakta-candana, 
Kempu-gandha-chekke (Can.), Rakta-chondon ( Bang ), Ratanjh 
(Guz ). 

History, XJses. &C — According to Sanskrit writers 
there are three kinds of sandalwood, Srikhanda or white, 
Pitachandana or yellow, and Raktachandana or red. The first 
two are the dark and light-coloured wood of Santalum album. 
Upon the subject of red sandalwood, Dutt ( Materia Medica of 
the Hindus, p. 154,) has the following remark *- — '‘It has been a 
question how the wood of Pterocarpus santalinus, which is 
nearly inodorous, came to be called by the name of Rakta- 
chandana in Sanskrit and the vernaculars of India. I am in- 
clined to think that n is owing to the similarity m the uses to 
which the Hindus put both these articles Both sandalwood 
and red sandalwood are rubned on a piece of stone with water, 
and the emulsions used after bathing and m religious services/* 
Hindu physicians consider red sandalwood, to be astringent and 
tonic; they use it as a cooling application to inflamed parts and 
to the head m headache, as an external application it is sup- 
posed to be more powerful than white sandalwood, given 
internally to be less, so the two are often combined, and are 
considered to have similar properties. Mahometan writers 
follow the Hindus in describing the three kinds of sandalwood 
and their uses. The author ^f the 8hafa-el~askam says that 
in bilious fluxes white sandal is used, when blood, is being 
passed red sandal, and when the stools contain both bile and 
blood the tvo woods are combined. This treatment ,must be 
based upon the doctrine ot signatures. Red senders wood is 
well knowti m Europe as an ingredient m French polish. 
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Description.— The wood sinks in water; it is dark red 
with black veins; thm shavings appear blood red with veios of 
a lighter tint if the section is a transverse one The cells of 
the parenchymatous layers which connect the vascular bundles 
contain very large crystals of oxalate of lime visible to the 
naked eye; all parts of the wood are full of colouring matter. 

Chemical composition . — Red sandalwood was first examined 
by L. Meier, who obtained from it a red crystalline principle to 
which he gave the name of Santaline Meier obtained this 
substance by exhausting the wood with ether, the extract thus 
obtained was then washed with water, dissolved in alcohol, and 
the alcoholic solution precipitated by acetate of lead, on the 
removal of the lead the liquid yielded the santalme. 

Weyermann and Hseffely assigned the formula C 14 H 1 * O 4 
to this resmoid substance. 

Weidel ( 1870) exhausted the wood with boiling water con- 
taining a little potash and obtained by means of hydrochloric 
acid a red precipitate, which was redissolved in boiling alcohol 
and then furnished colourless crystals of Santal O 8 H® 
O 3 + 4 H 2 O, which when acted upqn by alkalies yielded proto- 
catechuic acid and carbonic acid, like piperonal, with which 
it is lsomerous. Upon completely exhausting sandalwood, 
Weidel also obtained a partially crystalline red substance 
distinct from colourless santal and from the santaline of Meier ; 
to this substance he assigned the formula C l * H 12 O 4 . In 1878, 
Franchimont and Sicherer isolated from sandalwood an amor- 
phous principle melting at about 104° and having the composi- 
tion C 17 H 16 O 6 . Three years previous to the experiments 
of Franchimont, P. Cazeneuve by exhausting with ether at 56° 
an intimate mixture of the powdered wood with slaked lime, 
had obtained a finely crystalline body having the formula 
C 1 2 Ht 10 O 3 . This substance, which differed from those already 
mentioned, was in reality a mixture which Cazeneuve and 
Hugonnenq in 1887 separated into pterocarpme and homo- 
pterocarpme, the latter substance being very soluble m cold 
bisulphide of carbon, whilst the former is only so m excess of 
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boiling bisulp hide. Pterocarpme is a white crystalline substance 
insoluble m water and cold alcohol, but soluble to some extent 
m boiling alcohol, it is slightly soluble m boiling ether, which 
deposits it on cooling m crystalline flakes, it crystallizes from 
chloroform in fine prisms. A solution of 4 64 grais m 100 c c. 
of chloroform, is strongly levogyre [ajj = — 211°., heated to 
145° it softens and melts at 152°, turning slightly yellow. 
Formula C 10 H 8 0 3 , it is neutral to reagents; insoluble m acids 
and boiling liquor potassae, bar is acted upon by fused potash 
evolving a coumann odour. Nitric acid forms with it a green 
solution. 

Homopterocarpme has the same general properties. Formula 
C ia H 12 O 3 . MM Cazeneuve and Hugonnerrq consider that 
both of these substances are allied to the Coumarms. 

Oommerce — Red sandalwood comes from Southern India, the 
felling of the trees is under Government control, and they 
-yield a considerable revenue. It is imported into Bombay 
and Calcutta from the Malabar Coast. Value, Rs. 15 to 28 
per kandy of cwts. The variation in price depends upon 
the quantity m the market. 

PTEROC A.RPUS MARSUPIUM , Boxb. 

Fig. — JEtoxb. Cor. PI. ii., t. 116; Bedd FI. Sylv., t. 21 ; 
Bentl. and Trim,., t. 81. Indian Kmotree (Fng ), Pterocarpe a 
bourse ( Fr.) . 

Hab.— •‘Western Peninsula, Ceylon. The gum. 

Vernacular. — Bija, Bijasdr (Hind.), Bibla, Honn6 (Can.) 
'Ajb&jx (Mar.), Vengai-maram (Tam ), Peddagi (Tel ). 

History, Uses, &C. — Neither Hindu or Mahometan 
medical writers appear to notice Malabar kmo Rumphius 
(ill., 24,) calls the tree Bterocarpus indicus, and remarks' obat 
the gum looks like dried blood, and cures diarrhoea, he also 
says that the bruised leaves are applied to boils, sores, and 
skm eruptions 
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Aiuslie notices the use of the gum by the natives on the 
Coromandel Coast as a remedy for toothache, bur does not call 
it kiun, and it would appear not to have been an article of 
export to Europe m his time. From the Pharmacograplna we 
learn that kmo originally came from the river Gambia m West 
Africa under the name of Grvmrmrubrum astrmgens Gambiense, 
and that it was produced by a tree called m the Mail dingo 
language Kano , and which was afterwards identified with the 
Pte 1 ) occur pus ei mace as of Poiret. In tjiie Edinburgh Dispensa- 
tory of 1803, kmo is described as coming’ from Africa and 
Jamaica, but m the 1811 edition, Duncan says that the African 
drug is no longer to be met with, its place being supplied by 
kinos from Jamaica, the East Indies, and 2STew South Wales. 
After this date tho East Indian drug appears to have been 
principally used, and wtien Wight and Royle (1844-46) proved 
its botanical origin it became recognised as the legitimate kmo 
ot the principal Pharmacopoeias of Europe. A description of 
its eollecoion on the Malabar Coast will be found m the Phar- 
macograpTna In the Canara District of the Bombay Presi- 
dency it is collected m little pups made with leaves, and 
consequently assumes the form of cbncavo-convex calces, 3 to 4 
inches m diameter, these are always broken up and garbled 
by the wholesale dealers Malabar kmo is mostly reserved 
for the European market, there is little demand for it m 
native practice. Dragon's blood ana Butea kmo taking its place 
The bark of the tree is used in Goa as an astringent, but the 
gum is not collected. Kmo is more lenitive than other astun- 
gents, m consequence, probablv, of the phlobophene it contains, 
it is chiefly used rp. the treatment of diarrhoea and pyrosis. 

Description. — Kino as offered for sale is m blackish-red 
angular fragments full of cracirs. If a thm fragment is neld 
between the eye and the light it is seen to be of a rich garnet 
colour. The greater part of it is soluble m cold water and all 
m boiling water, but a portion ls'deposited on the water cool- 
ing. Rectified spirit dissolves kmo forming a deep red 
tincture which often gives trouble by becoming gelatinous if 
59 
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kept for any time. The addition of a little glycerine will 
prevent this. 

Chemical composition . — The following account is extracted 
from the Pharmacographia — “ Cold water forms with kino a 
reddish solution, Which is at first not altered if a fragment of 
ferrous sulphate is added. But a violet colour is produced as 
soon as the liquid is cautiously neutralized. 

“ This can be done by diluting it with common water (con- 
taining bicarbonate of calcium) or by adding a drop of solution 
of acetate of potassium. Yet the fact of kino developing an 
intense violet colour m presence of a protosalt of iron, may 
most evidently be shown by shaking it with water and iron 
reduced by hydrogen. The filtered liquid is of a brilliant 
violet, and may be evaporated at 100° without turning green, 
the dried residue even again forms a violet solution with water. 
By long keeping the violet liquid gelatinizes. It is decolorized 
by acids, and turns red on addition of an alkali^ whether 
caustic or bicarbouated. Catechu, as well as crystallized 
catechm, show the same behaviour, but these solutions 
quickly turn green on exposure to air 

“ Solutions of acids of metallic salts, or of chromates produce 
copious precipitates m an aqueous solution of kino. Ferric 
chloride forms a dirty A green precipitate, and is at the same 
time reduced to a ferrous salt. Dilute mineial acids or alka- 
lies do not occasion any decided change of colour, but the 
former give rise to light brownish red precipitates of kino- 
tanmc acid By boiling for some time an aqueous solution 
of kmo-tannic acid, a red precipitate, kino-red, is separated. 

* f ICino m its general behaviour is closely allied to Pegu 
catechu, and yields by similar treatment the same products, 
that is to say, it affords pyrocatechm when submitted to dry 
distillation, and protocatechuic acid together with phloroglucm 
when melted with caustic soda or potash. 

“ Yet in catechu the tannic acid is accompanied by a consi- 
derable amount of cate chin, which may be removed directly 
by exhaustion with ether. Kino, on the other hand, yields to 
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ether only a miuute percentage of a substance, whose scaly 
crystals display under the microscope the character of pyroca- 
techiu, rather than that of cateclim, which crystallizes m prisms. 
The crystals extracted from kmo dissolve freely .in cold, water, 
which is not the case with catechin, and this solution assumes a 
fine green if a very dilute solution of feme chloride is added, 
and turns red on addition of an alkali. This is the behaviour 
of catechin as well as of pyrocatechm , but the difference in 
solubility speaks m favour of the crystals afforded by kmo being 
pyrocatechm rather than catechin. 

‘'We thought pyrocatechm must also occur iu the mother- 
plant of kmo, but this does not prove to be the case, no indi- 
cation of its presence being perceptible either m the fresh bark 
or wood Etti (1878) extracted from kmo colourless prisms of 
kinom by boiling the drug with twice its weight of hydro- 
chloric acid, about 1 03 sp gr O n cooling, kmo-red separates, 
very little of it remaining in solution together with kinoin. 
Tue latter is extracted by exhausting the liquid with ether, 
winch by evaporation affords crystals of kinom. They should' 
be i eerystsulixed from boiling water; they agree wiuh the 
formula C* 1 IJL 12 O b , which is to be regarded as that of a me- 
thylated gallic ether of pyrocatechm, viz., C 6 H* (OCIP) C 7 
H 5 O 5 Kinom by heating it to 130° 0. gives off water and 
turns ied,‘ 2C 1 * H 12 0 5 = 0H‘ C 28 H 22 O 11 The latter pro- 
duct is an amorphous mass agreeing with kmo-red; by heating 
it at 160 to 170° it again loses water, thus affording another 
anhydride. Etti succeeded in preparing methylic chloride, 
pyrocatechm, (0 s HE* OH) 2 , as well as gallic acid, C 7 EL 6 O 5 , by 
decomposing kinom. 

“We have prepared kinom from Australian kino, but failed 
to obtain it from Malabar kmo, which Etti says he used. Kmcr 
affords about li per cent, of kinom. The solutions- of kinom 
turn red on addition of feme salts. Commercial kmo yielded 
us 1*3 per cept. of ash.” (Pharmacograpkfa, 2nd Ed. } p 196.) 

Commerce . — Kano is chieiiy collected 'on the Malabar Coast, 
and exported from Cochiu direct to Europe. A false kmo 
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similar m appearance to that of Malabar, but very insoluble 
in water and spirit, has been recently met with in the 
Bom Day market. Good kmo should dissolve readily m rectified 
spirit 


PONGAMIA GLABRA, Vmf. 

Fig. — Jard. Malm., t. 28; Wight Xg., t. .*>9, Bkdd FL 
Sylv t 177. 

Hab. — India, most abundant near the coast. 

Velhacular. — Karanj, Kiramgil (Hind.), Dahar-karanja 
( Beng .), Karan] a (Mai.'), Pungam-maram (Tam.), Ranagu, 
KUnuga-chettu (Tel.), Honge (Can.). 

History, Uses, &6. — This IS ahandsotne flowering tree 
with foliage like the Beech. Sanskrit writers call it Karanja 
and lSTakta,mala or Naktamalaka, “garland of the night, ” and m 
Hindi it is sometimes called Sukhcham, ‘'''affording perfect 
satisfaction to the senses”, indeed, it w ell deserves these names, 
as nothing can be more beautiful than its drooping branches of 
shining green leaves laden with racemes of rose-coloured 
flowers. The seeds* leaves, and oil are used m Hindu; medicine 
as a remedy for skin diseases and rheumatism and to destroy 
worms it sores. Chakradatta mentions a paste made o£ the 
seeds along with those of Cassia Tora and the root of Saussurea 
Lappa as a useful application to skin diseases. He also gives 
prescriptions for a compound oil and gbrita to be used for the 
same purpose (sea Dutt’s Mat. Med., p. 163), where the original 
prescriptions are given with a translation. 

Rheede nonces thte use of a bath prepared with the leaves, 
to remove rheumatic pains, and they appear to be m general 
use for this purpose. Ainslie says that the juice of the root is 
used for cleansing foul ulcers, and closing fistulous sores. He 
also notices the ail and its use m itch and rheumatism. Gibson 
speaks very highly of the oil as a remedy m scabies, herpes, 
and other cutaneous diseases of a similar nature , it should be 
miied with ah equal quantity of lemon juice and be well shaken, 
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when it forms' a rich yellow liniment which we have used 
successfully in porrigo capitis, pityriasis and psoriasis. In 
leprosy the natives prescribe the lbaves with those of Plumbago, 
along with some pepper and salt, to be powdered and given in 
curds. Karanj is also &n ingredient in several =eo triplicated 
prescriptions-for epilepsy and abdominal enlargements. 0r. 
P. S Mootooswamy mentions the use of the j aiee of the root 
with cocoanut milk and lime water as a remedy for gonorrhoea 
in Tanjore, and of the loaves (Ponga-illai t Tamil) in flatulency, 
dyspepsia, and diarrhoea. He also informs ns that broken nee 
is boiled With the leaves and those of Morinda citr&f&ha, dried 
in the shade, cleaned and crushed, and from this preparation a 
thin .salt gruel is made to feed young children with instead of 
cow's milk, which is supposed to cause glandular enlargements 
of tlic'ab <1 o men. He has noticed the use of the, flowers as a 
remedy for diabetes, and of the pods Worn round the neck a*s a 
protective against whooping cough. ( Indian Med Getz , 1888.) 
Hr. B Pvers has seeu the seeds administered internally for the 
last named affectioh. The oil is m general use amongst the 
agricultural- classes as a lamp oil 

Description. — Leaves pinnate, from 6 to 18 inches long, 
leaflets opposite, 2 to. 3 pairs and an odd one, oval, pointed, en- 
tire, smooth and sliming, snbcoriaceous, 2 to 4 inches long, taste 
bitter, pod woody, ovate, compressed, glabrous, £ to £ ineb 
thick, 1 ^ to 2 inches long, apex thick and blunt, point decurved, 
very short, it generally contains one perfect and. one abortive 
seed; seed compressed, of the shape and size of a broad bean; 
testa thm, smooth, veined, light-red ; cotyledons very oily, bitter. 
The bark has a thm ashy-grey outer layer, which readily peels 
off , when this is removed, the surface is seen to be green with 
white transverse markings. The substance of the bark is tough 
with a white granular fracture; odour mawkish; taste bitter 
and somewhat aromatic, with a .peculiar pungency. Starch 
and rhomboid "crystals are, observed under, the microscope. 
The root bark iB of a ' rasty-ibrown externally, yellow within. 
All. parts of the plant when crashed afford a yellow juice. 
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Chemical composition . — According to Lepine (JPTiarm. Journ. 
(3) XL 16.) the seeds yield 27 per cent, of a yellow oil, having 
a specific gravity of 0*945, and solidifying at 8° O. 

The oil which we have examined (called Honge oil in Mysore) 
and expressed purposely from fresh seeds, was thick, of a light 
orange-brown colour, and bitter taste. The specific gravity at 
18° C was 0*9358. It yielded 93*3 per cent, of fatty acids 
melting at about 30°. With sulphuric acid it became yellow 
with orange streaks, and when stirred formed an orange-red 
mixture, which after standing became yellow. With nitric acid 
it formed an orange emulsion With the elaithn test it remained 
liquid for several hours, and was of the colour and consistence 
of honey after two days The fresh oil deposits solid white fats 
if kept at the temperature of 16° for a few weeks, and the clear 
oil then has the specific gravity of 0*935 The bitter principle 
of the oil appears to reside in a rfesra and not in an alkaloid, as 
m the case with Margosa oil. 

The bark contains a bitter alkaloid, soluble in ether, alcohol, 
and water , also an acid resin of a greenish-brown colour soluble 
m ether. The alcoholic extract is composed of a substance 
analogous to quinovru together with sugar. The watery extract 
contains much mucilage, which is gelatinized, by ferric chloride. 
A decoction of the bark gives a blue-black colour with iodine 
solution, no indication of the presence of tanum could be 
obtained ^rOm any psjxt of the bark. 

UERRJS ummoSA, Benth. 

Fig. — Wt. in JEatilok. Hot. Miec. Hi., Suppl. 41 . 

Hab . — Eastern ^Himalayas, "Western Peninsula, Ceylon. 

Vernacular. — P&njhta {Bong.), Xdjarvel, Kirtdna (Mar.). 

History, Uses, &C. — This woody climber is the most 
widely-spread species of the genus, and is worthy of notice on 
account of the activity of its bark as a fish poison, for which 
purpose it is used ip Zambefci-land. In India it is known to 
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act as a poison upon worms and the larvfe of insects which 
trouble the cultivator, whence the Marathi name JSlirtana, 
or “ worm-creeper.” 

The natives of, Tanjore use it medicinally l)r. P S Mootoo- 
swamy {Indian Med. Gaz , 1888,) mentions a medicinal oil, 
m which it is an ingredient, as used, internally and applied 
externally m paralysis, rheumatism, dysmenorrhcea, &c. ; but as 
this ghnta (oil) contains such active ingredients as Plumbago 
root, Asafoetida, and Garlic, it is difficult to tell how much of its 
efficacyin due to the Derns. 

Description. — The plant is a woody climbing shrub with 
pinnate leaves and pink flowers. The stem bark is dark brown 
and scabrous from the presence of numerous little round, white 
corky lenticels, -the hark of the root is of a lighter colour, 
scurfy and thickly studded with large transverse corky warts, 
its substance is of a greenish colour; taste acrid and astringent. 
The powder of the bark excites sneezing. 

Cheowcal cornpobdion — A proximate analysis of the bark 
reveals the presence of a neutral crystalline principle, a wax 
and two resins m the ether extract , two colouring matters, 
an alkaloid and glucose m the alcoholic extract; an acrid 
glucoside allied to saponin, together with gum m the aqueous 
extiact, and 8 per cent, of mineral matter. The bittensh 
alkaloid gives a fine red colour with sulphuric acid and a violet 
colour with oxidizing agents , it is associated with the colour- 
ing matter soluble in water, which is of an and nature and 
strikes a deep reddish brown with feme chloride, and a reddish 
pink with ferrous sulphate. TJie glucoside is precipitated with 
barium hydrate with colouring matter, and the lattti’is left 
in an insoluble condition on dissolving the barium compound 
m hydrochloric acid, on boiling this solution the decomposi- 
tion was readily effected with the formation of glucose and an 
insoluble body differing from sapogemu m its appearance 
and solubility in spirit. The lesm, more solnble m i certified 
spuit, vvas dark reddish brown and freely soluble m tlkali , 
she less Soluble ream was light brown, brittle, and soluble 
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oily it* a large quantity of alkali j they were both acid in 
reaction. 

Tourhi Pods. — These dried pods, which are sold in the 
bazfors of Bengal, are apparently those of a species of Derris ; 
they vary much in size, being 4 to 2 inches m length, and 
from j- to 4 an inch in breadth. They are brittle and of a 
brown colour with a piominenfc dorsal suture. 

The pods are astungent, and when powdered are used as a 
tooth powder and to stain the teeth. A decoction -is used as 
an astringent nyeotion m leueorrhcea, but their principal use is 
in the preparation of writing ink. 

Chemical composition. — The pods With their seeds reduced to 
powder contained 4 73 per cent, of moisture, and 2 86 per cent, 
of ash , a slight trace of manganese was present. 

With the exception of a very large amount of astringent 
matter giving a blackish coloration with feme salts, and a 
resinous principle soluble in chloroform, and affording a bright 
yellow coloration with alkalies, nothing special was detected. 
No glucoside was present. 

SESBANIA GRANDIFLORA, Fers . 

Fig. — liheede, Hort. Mai. i., t. 51. Syn . — Agati grandiflora 

Hab — W. Peninsula. The bark and tlowers. 

Vernacular — Agasta {Mar.), Avigi {Tel.), Agfitti {Tam ), B** 1 " 
{Beng), Agasthio {Ouz), Basna {Hind ), Agashi {Can,.). 

History, Uses, &C. — A native of the Eastern Islands, 
but cultivated in gardens all over India, and now quite natura- 
lised In Sanskrit it is called Agasti, Vran^ri, Vaka and 
Stbula-pudipa, or “ large-flowered." It is named Agasti after 
a nshi or sage of that name, the author of soveral Vodic 
hymns, who is said to have been the son of both Mitra and 
Yanina by Urvasi,* and to have conquered and civilised 

* Quasi (hot desire), an Aps>aras or uvmph of Indra’s heaven According 
to local tradition the sage was not born of her body, but from the lust 
excited by her beauty. {Ainshe.') 
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Southern India. He also wrote on medicine, and his healing 
spirit is said still to haunt the mountains of Conrtallum. To the 
present day his works are held in the highest estimation m the 
South of India. The flowers are sacred to Shiva and are sup- 
posed to represent the male -and female generative organs. 

The hark is very astringent, but not bitter, as stated in the 
Pharmaco'poexa of Ind'ia, where it is recommended as a tonic by 
Dr. Bonavia. The statement that it is a bitter tonic occurs 
also in the Bengal Dispensatory . In Bombay the leaves or 
flowers are made use of by the natives, their juice- being 
a popular remedy m nasal catarrh and headache, it is blown 
up-the nostrils and causes a very copious discharge of fluid, 
relieving the pain and sense of weight m the frontal sinuses.* 
The root of the red flowered variety, rubbed into a paste with 
water, is applied m rheumatism; from 1 to 2, tolas of the 
root-juice are given with honey as an expectorant in catarrh ; 
a paste made of the root with an equal quantity of Stramonium 
root is applied to painful swellings The flowers are cooked 
and eaten as a vegetable. The leaves are said to be aperient. 
Rumphius states that a poultice of the leaves is so popular a 
remedy in Amboyna for bruises, that the tree has become no- 
torious as tbe te solatium et auxilium lllorum qm vapulantur , s * 
and people who plant it near their houses are laughed at on 
this account. It is a curious coincidence that the Sanskrit 
name Vrandri signifies “enemy of sores (Vrana-*ari). 

Description — A tree of very short duration, attaining a 
height of about 80 feet m a few years and then dying The 
leaves are abruptly pinnated, leaflets 21 pairs or fewer* oblong- 
ovate, 1 to 1 £ inch long , taste a little acid and astringent. The 
calyx is campanulate, two lipped, flowers papilionaceous, white 
or red, very lai ge and fleshy in 2 to 4 flowjered axillary racemes, 
taste mucilaginous and bitterish, legumes pendulous, very long, 

* This kind of medicament is the ptveyxvrov of Galen In. Scrib Larg 
Comp 7, we read — “ Per nares ergo purgatur caput ns rebus infusis per 
cornu quod rhynenchytes vocatur , Hederss succo per se. vel bet® succo, cum 
exiguo ftore sens, vel cyelammi succo mixto lacte aut aqua pan men sura ” 

60 
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slightly flattened, contracted between the seeds. The baik is 
much fissured longitudinally, of a greyish-brown externally, 
the dry suber nearly equal to the living portion m thickness ; 
m the fissures may be seen numerous small tears of a garnet- 
red when fresh, but soon becoming almost black by exposure 
to the air. The outer portion of the living bark is of a red 
colour,, and is loaded with the same kind of gum m a soft state. 

Chemical composition . — Tears of the red gum which adhere 
to the bark merely softened in water, they were also insoluble 
in boiling water, and m cold and boiling alcohol- They were 
slowly dissolved by boiling with dilute alkali, giving a brown 
solution when ammonia was used, and a deep claret with 
soda. . The alkaline solution neutralized with acetic acid grave 
brown flocculent precipitates with lead acetate, alum, and 
salts of iron. A large excess of acid did not cause complete 
separation of the colouring matter. A filtered decoction of 
the bark gave a blue-black colour with ferric chloride, and a 
deposit with rectified Spirit, showing the presence of tannin 
and gum. 

SESBANIA ^EGYPTIACA, Per *. 

Fig . — -Rheede, Sort. Mai. vi. 3 t. 27; Wight Ic t. 33 
Hab.— — India. 

Vernacular. — J6b, R6sin f Hind ), Jayanti ( Beng .), Champai 
(Tam.), Shevan (Mar.), Sorhanti (Tel ), Karij mange (Can.). 

History, Uses, &c. — This plant, m Sanskrit Jay a (vic- 
torious), Jayanti (daughter of Indra), Vaijayanta (banner 
of Indra), NSdeyi (river-born), is extensively cultivated m 
India, where the stems are used as a substitute for bamboos. 
It is the Kedangu of Rheede and Emet us of Bunuann. The 
Hindus have a superstition that the sight of the seeds will re- 
move tho pain of scorpion stings , they also pound them and 
apply them locally as an astringent. The juice of the bark is 
given internally as an astringent, and Wight remarks that tho 
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leaves are much used in poultices to promote suppuration. 
Forskahl calls the plant Dolichots Saiseban , it is the Saisaban 
of the Egyptians, who use the seeds medicinally on account of 
their astringent properties. Prosper Alpmus says of these 

seeds 

<f 13t ut uno verbo dicam, m omnibus vacuatiombus firman- 
dis illorum semmum usum habent frequentissimum.” Mir 
M uhamm ad Husain and others who describe the use of the 
seeds m India give a similar account of their medicinal pro* 
perties The generic name of the plant is Persian, and accord- 
ing to the Burh&n, should be pronounced “ Sl&iban.-” This 
the author of that work says is the same as Panjangusht 
(a plant generally identified with Vitex, Agnus-castus) and 
called Hab-el-fakd by the Arabs. Here he agrees with Abu 
Hamfeb, who describes as a plant which is thrown into 

mead to make it strong, and is called m Persian Panjangusht. 
On the other hand Ibn Arabi says El fakd is the Kushuth * 
(c-, .-ZS ) and also a beverage prepared from raisins and 

honey, into which the fakd has been thrown, to cause it to 
become strong. It seems probable that the Fakd of the Arabs 
was an astringent plant, which was used, like Acacia bark in 
India, for clearing spirituous liquor. 

Description, — Sir W. Jones describes the flowers as 
varying m colour ; in some plants, wholly yellow * m others, 
with a blackish-purple awning yellow within, and dark yellow 
wings tipped with brown; m some with an awning of the 
richest orange-scarlet externally, and internally of a bright 
yellow; wings yellow, of different shades; and a keel pale 
below, with an exquisite changeable light pu rplc above, striated 
in elegant curves. The leaves are pinnate, 3 to 6 inches long, 
with from 9 to 15 pairs of lmear-obiong leaflets The seeds 
are oblong, somewhat kidney- shaped, and smooth and are con- 
tained m o, tomentose pod, 6 to 9 inches m length. 

* Kn&huth is described as a parasitic plant, without root or leaves, and 
is generally supposed to be <i kind of Cuseuta 
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Chemical composition . — The seeds weigh on an average one 
centigram each , they have a bland taste with a peculiar odour, 
an d are difficult to powder A proximate analysis separated — 


Fixed oil and odorous body 8*67 

Beam, sugar, and organic acid 4*11 

Mucilaginous matter, &c. 21*25 

Ash 5 09 

Organic residue 4486 


The organic acid gave a dark olive colour with ferric 
chloride, and was not precipitated from solution by gelatine. 
The colouring matter was insoluble in ether, alcohol and water, 
and was removed by diluted caustic soda , it was a fine red, 
and was enfcnely precipitated by acetic acid from its alkaline 
solution. The powdered seeds, burnt with soda-lime, afforded 
4 01 per cent, of nitrogen, winch is equivalent to 26*38 per 
cent, of proteids. 

ASTRAGALUS SARCOCOLLA, Di/mocJc. 

Hab — Persia. The gum. 

Vernacular. — Anzerdt (Arab.), Gujar (Bum., a corruption 
of the Persian Guzhad) 

flistory. Uses, &C. — This drug, though still largely 
used m the East, is hardly known m Europe at the present 
time. Dioscondes informs us that Sarcocolla is the tear of a 
Persian tree, that it resembles powdered Frankincense, is of a 
reddish colour and bittensh taste, has the pioperty of closing 
wounds and checking discharges from the eyes. It is an 
ingredient- in plasters and is adulterated with gum.* 

Plmy writes to the same effect, and adds that it is valued by 
pamters.+ Ibn Siua says that it closes wouuds without caus- 
ing imitation and promotes granulation ; used as a plaster it 
mitigates all kinds of inflammation. 

* Dios ill , 90 irepi crapKOtcoWat . 
f Phn 13,20, 24, 78. 
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Masfh adds that it is cathartic and useful for the expulsion, 
of phlegm and corrupt humours Haji Zem el Attar says that 
the Persian name is (gdzhad), and that the tree which 

produces it grows in. the Shabaukarah hills near Shiraz. 
Another name for the gum is Jahudaneh. When it first 
exudes it is white, but from exposure to the sun it becomes red. 
3 Amongst modern writers, Mir Muhammad Husam, the author 
of the Makhzan-el-Adwiya, informs us that Anzertft is at 
Ispahan called Kunjud and Agardhak, at Shiraz Kunderd, in 
Arabic it is known as Kohl-Farsi (Persian collynum) and Kohl- 
Earmani (Kirtnan collynum). The Indians call it Lai. He de- 
scribes it as the gum of a thorny plant called Shayakah, which 
is about 6 feet high,' has leaves like those of the Frankincense^ 
and is a native of Persia and Turkistau ; he then gives a correct 
description of the drug, and states that it is aperient, and » 
resolvent of confApt and phlegmatic humours, &c ; it acts best 
when combined with such medicines as turpeth, myrobslans, 
sagapenutn, &c. Speaking of particular diseases m which it is 
employed, he mentions its use m congestive apoplexy combined 
with castor-oil, and topically m purulent discharges from the 
eyes,* roasted with onions it is dropped into the ear to cure 
earache. It is also nsed internally as an antirheumatic and 
anthelmintic The Egyptian women eat it on account of its 
fattening properties. Dose, 5 to 2 misk&is , large doses are 
said to prove fatal by obstructing the intestinal glands. With 
regard to its use in plasters his remarks are to the same purport 
as those of Ibn Sma. When used as a collynum he directs it 
to be prepared by being beaten up m ass's milk, and afterwards 
dried m an oven until slightly baked. 

European writers on Materia Medica briefly notice Sarco- 
colla Guibourt remarks that if the statements of the Greeks 
and Arabians are correct, it cannot be the produce of a Penoea, 
a genus confined to Africa. He stdtes that Pelletier found it 
to consist of Salrcocolhne 65-30, gum 4-60, gelatinous matter 

* In the Tibb-i Akban the following receipt is given . — Starch d parts. 
An re nit s-d white lead of each 2 parts , sift very fine for an eye-powder 
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3*80, woody matter, &c., 26 80. Sarcocolline is described as 
a substance sui generis, soluble m 40 parts of cold water, and. 
25 parts boiling 1 A hot saturated solution precipitates on 
cooling, part of the sarcocolline, which separating as a syrupy 
liquid, is no longer soluble m water Alcohol dissolves it in 
all proportions, the solution mixed with water becomes turbid, 
but does not precipitate. 

Description. — Sarcocolla consists of more or less agglo- 
meiated veiy friable grams , it is opaque or semi-transparent, 
and varies in colour from deep red to yellowish white or grey , It 
has hardly any odour and a sharp bitter sweet taste , it swells 
when heated, and burns with an odour of burnt sugar. Gam 
Sarcocolla is imported into Bombay from the Persian port of 
Bashire m bags which contain about 2 cwts., the total quan- 
tity imported must be considerable, as from 12 to 20 bags may 
often be seen m a single warehouse. The original packages 
always coucain portions of the plant, of which the following is 
a description 

Fxtorr. — Peduncles short, slender; calyx oblong, bell-shaped, 
chaffy, | m long, with a 5-dentato narrow, open month, with- 
in it arc the dry petal's, and an oblong, silicious, rostrated pod, 
as large as a gram of rice m the husk, and having its external 
surface thickly covered with a feltmg of white, cotton-liko 
down, consisting of long simple hairs matted together. Although 
the pod is mature, the petals remain firmly attached, the upper 
one is hooded and envelopes the rostrum of the pod. The pod 
is two-valved, attached to its dorsal suture on one side is a 
single, greyish-brown, vetch-hke seed, having a diameter of £ 
inch , when soaked m water it swells, bursts, and a mass of 
Sarcocolla protrudes; some of tko puds are abortive and are 
full of the gum- 

Stem. — Woody, composed of numerous radiating, wedge- 
shaped bundles, thorny, thorns f to 1 inch long, and together 
with the young branches more or less covered with cotton-hke 
down, and encrusted with Sarcocolla 
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No leaves were found, but native authors describe them as 
similar to those of the Frankincense 

Several handfuls of the fiuit may be picked from a bale of 
gum, but most of it has lost its chaffy calyx from friction As 
leaves are never seen, it is probable that the Sarcocolla is col- 
lected by beating the bushes after the leaves have fallen The 
exudation must be so abundant as to flow on the ground, as 
masses of sand, glued together by it, of large size, are found m 
the packages 

Commerce. — The average value of Sarcocolla is Rs 3 per 
maund of 37 J lbs. It is rather an important medicinal article 
in India, as it is one of the principal ingredients of the Up 
(plaster), which the Parseo bone-setters use in combination 
with cotton to form a support to fractures or sprains, and also 
to weak joints. The usual composition of Lejo is Sarcocolla 
9 parts, Jadvar 1, Socotnne Aloes 1 6, Alum 8, Maida-lakn 4, 
Singapore Dammer 4, Frankincense 7, Ambehalad 7, and 
Gamboge 12 parts. These ingredients are reduced to a fine 
powder and then rubbed into a paste with water by means of 
a stone and muller * 

ASTRAGALUS IdERATENSIS, Bunge. 

Fig.— Trans. Lin. Soc. 2nd Ser. Botany. Vol. iii Pt. I , 
Plate vi. 

Vernacular — Gabma (Pers). The gum, Katira 

ASTRAGALUS, sp. off. A. stroUlifero, Royle. 

Hab . — Persia. 

Vernacular— Kon (Pers.) The gum, Katira. 

History, Uses, &C. — Western Persia has long been 
known to export to India a gum called Katira, similar to the 

* Compare with the malagmata of the Greeks and Homans. Scnb. 
Comp* 258* et seq 
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Tragacanth of W estern commerce. Tragacanth Las been known 
from a very early period, and Theophrastus and Dioscondes 
were probably familiar with the plant from which it was 
obtained, as the latter writer describes it very correctly. The 
later Greek physicians were all acquainted with the drug, as 
well as Masih, Ibn Sma, and the other Arabian, writers, Haji 
Zem, A. D. 1368, describes its uses almost m the words of 
DioscOrides , he calls it Katn a, the gum of the tree called Katdd , 
this name the Arabs have conveited into Kathira According 
to the Persian Burhim, the Arabic name for the tree is Miswdk- 
el-Abbas. The author of the “ Makhzan-el-Adwiya” says that 
the Persian name of the tree is y/ (Kon), a name which Dr. 
Aitchison found to be current among the peasantry of the 
Hari-rud valley for the second species placed at tho head of this 
article Formerly the imports of Tragacanth into India were 
insignificant, and only sufficient to meet the requirements of a 
few Persian physicians practising m the country, with whom it 
isa favounte pectoral, and demulcent m urinary affections. Now, 
however, it is making its appearance in the Bombay market m 
large quantities, and of a superior quality to that formeily 
imported, for the purpose of export to Europe. In modern 
medicine Tragacanth is chiefly valued for its mechanical pro- 
perty of suspending insoluble powders m mixtures and for 
giving firmness to lozenges and pill masses. 

SecieHon : —It has been shown by H. von Mohl and by 
Wigan d that Tragacanth is produced by metamorphosis of the 
cell membrane, and that i is not simply the dried juice of the 
plant. The stem of a gum-hearing AUragalus, cut transversely, 
exhibits concentric annual layers which are extremely tough 
and fibrous, easily tearing lengthwise into thm filaments. 
These inelose a central column, radiating from which are nu- 
merous medullary rays, both of very singular structure, for 
instead of presenting a thm-walled parenchyme, they appear 
to the naked eye as a hard translucent gum-like mass, 
becoming gelatinous m water. Examined microscopically, ttm 
gummy substance is seen to consist not of dried mucilage, but 



LEG UMIN0S2E. 


481 


of the cells of the pith and medullary rays m process of trans- 
formation into Tragacanth. The transformed cells, if their 
transformation has not advanced too far, exhibit the angular 
form and close packing of parenehyme-cells, but their walls 
are much thickened, and evidently consist of numerous very 
t'hin strata. A similar mode of gum formation front cellulose 
may be observed in the bark of Eydia calycina ( see p. 228), 
and a less complete transformation of the same kind m the 
exudation from the stem of Bombax malabat icum ( see p. 2 1 7). 

Description. — Tragacanth consists of different layers, 
either laid one upon another and spirally twisted, or confluent 
into tear-like masses, or extended mto curved, narrow, or broad 
bands, varying m width between £ inch and 1 inch, and some- 
times 4 or 5 inches long These bands are rarely made up of 
a single layer, but usually are mai ked with several parallel 
ridges, , indicating the various strata, which are united into 
broader and thicker laminse. This form of tragacanth is 
known as flak a tragacanth or leaf gum , and is the more valuable 
the whiter and more translucent it is*. Smyrna tragacanth is 
mostly m rather broad ahd thick flakes, which are yellowish or 
of a brownish tint, and often prominently ridged. Thm, 
ibbon-like, and white flakes are produced m Kurdistan and 
PerBia, but are sometimes distinguished m commerce as Syrian 
tragacanth* Another* variety is vermifot m tragacanth, also 
called vermicelli. It consists t>f very narrow, variously coiled 
and contorted string-like pieces, the different coils of which are 
most frequently confluent. Common tragacanth. or sorts, in 
Europe known as traganton, is the product obtained by spon- 
taneous exudation, forming sub-globular, conical, or variously- 
shaped tear-like pieces, with, the surface rounded and more or 
less ii regular, and usually of a brownish or brown colour, and 
rather Waxy iq appearance, but it shows the stratification 
described above, and, like the white and thm bands, enclose 
starch. 

Tragacanth is hard, tough, difficult to powder, inodorous, and 
tasteless, insoluble m alcohol and ether, and forms with 50 
61 
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parts of water a thick, jelly-like mucilage. When diffused in 
a much larger quantity of water it forms a ropy liquid which 
may be passed through a filter, leaving behind an insoluble 
residue, which in contact with iodine acquires a blue colour fiom 
the presence of starch. The mucilage acquires a yellow colour 
on the addition of caustic soda, and the solution of tragacanth 
yields clear mixtures with borax, ferric chloride, and sodium 
silicate, is precipitated by alcohol, thickened by cold lead 
acetate and subacetate, and precipitated by these salts on heat- 
ing (Fluckiger ) 

Chemical composition . — Tragacanth has a specific gravity of 
1*38, and contains two gums, one insoluble and the other 
soluble in water, about 14 per cent of moisture and 3 per 
cent., or less, of ash. A reaction for starch is obtained in, 
most samples, and a peculiar red-colouring matter has been 
observed m some specimens from Persia. The insoluble gum 
has been named Bassonn, C 1 a H 20 O 10 , an isomer of starch, 
which forms a sugar when boiled with diluted acid, and mucic 
acid when heated with nitric acid. The soluble gum affords 
no precipitate or jelly with alkaline borates, silicates or stannates 
or ferric chloride, and its solution is rendered turbid by plumbic 
acetate, and throws up a transparent jelly with alcohol, all of 
which reactions point to the gum being different to arabin. 
Giraud considers the insoluble portion of tragacanth to be a 
pectic compound, and the soluble portion to be a mixture of 
different bodies, not i definite principle like arabm Bassorm 
is an unsaturated compound, whereas arabin and the soluble 
gums are usually associated with lime or potash The propor- 
tion of soluble gum has been variously estimated at> from 5-6 to 
50 per cent , but these results are attendant upon the employ- 
ment of small or large quantities of water, and the period of 
immersion. 

In Northern India the seeds of Astragalus multiceps. 
Wall , and A. tribuloides, Lelille , are used on account of 
their demulcent properties. 
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LUPINUS ALBUS, Linn. 

White Lupme (Eng ), Lapin blanc (Fr.). 

Hab . — Egypt, Levant. 

Vernacular . — Turmns, Bfkila-i-misri (Arab., Per a., Ind.). 

History, Uses, &C. — This plant has been cultivated 
since the days of the ancient Egyptians, and is still very ex- 
tensively sownmltaly, Sicily, and other Mediterranean countries 
for forage, for ploughing m to enrich the land, and for its round 
flat seeds, white outside but yellow internally, which when 
boiled, so as to remove the bitter somewhat deleterious prin- 
ciple, form an important article of food in some- districts. It 
is the of the Greeks,* and was much esteemed by the 

ancients for its medicinal properties. Plmy (22, 74), following 
the Greeks, informs us that dried lupines stripped of the husk 
and pounded are appliedm a linen cloth to black ulcers, in which 
they make new flesh : boiled in vinegar they disperse scrofulous 
sores and imposthumes of the parotid glands. A decoction 
of them with rue and pepper is given in fever and to expel 
intestinal worms He also states that lupines stimulate the 
appetite and dispel nausea, and that the meal kneaded with 
vinegar removes pimples and prurigo and allays inflammations. 
A decoction of them is very good for affections of the spleen, 
and with honey for retardation a of the’ catamenia . a decoction of 
the root acts as a diuretic. The Indian Mahometan physicians 
follow the ancients, but they especially esteem lupines for their 
supposed pectoral and strengthening properties. In European 
medicine lupines are no longer used, but the flour was formerly 
one of the quatre farines resolutives. Donnabella (Practitioner, 
xxi , 211, 1877) reported that, having thrown into the rectum 
about five ounces of a decoction of lupines he soon began to 
feel general malaise, uneasiness of the head, obscuration of 
vision, heaviness of the eyelids, vertigo, excitement of mind 

* Throphr. H P. I, 6, 12 , III, 3, VIII, 1, 2, 7, 10, and 0. P HI, 4 . 
Dioa II, 101 
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and a sense of constriction of the Larynx and pharynx. Several 
months afterwards he repeated tho experiment with the same 
results The poisonous principles of lupines, Ictrogen and 
Lupinotoxin, are only developed under certain conditions and 
lose their poisonous properties when heated with water under 
pressure. 

Description. — L. albus is an annual plant with palmately 
5 to 7-foliate leaves, and obovate-oblong leaflets 1 to 2 inches 
in length, smooth above and tomentose beneath . the flowers 
are m terminal racemes on short pedicels, white and rather 
large, the legume is 3 to 4 inches long, flattish, and contains 
3 to 6 depressed globular seeds haviug a bitter taste. 

Chemical composition . — Baumert (Ann. Agron. April 25, 
1889), who has made a fresh examination of the seeds of the 
white lupine, found the watery extract to bo strongly acid, and 
to contain malic, oxalic and citric acids. The seeds yielded to 
ether about 5 per cent, of a golden-yellow oil, free from bitter- 
ness, and aLo a wax soluble in boiling alcohol first noticed by 
Boyer ; these two fatty substances contain phosphorus. Lupines 
contain no starch or muhn, but a peculiar substance related to 
dextrine, strongly dextrogyre, and yielding with dilute mineral 
acids a reducing sugar. This body lately isolated by Steiger 
is a white hygroscopic powder soluble in water, hardly soluble 
m alcohol, insoluble m ether; it has been named galactane, and 
may be regarded as a lena £ of galactina , which Muntz obtained 
fiom lucerne. The seeds also contain another carbo-hydrate 
discovered by Schulze and Stoigor which is insoluble m water, 
and which when boiled with acids is converted into galactose; 
it has been named pqragalasline. 

The albuminous portion of the seeds consists chiefly of con- 
glutin with a small proportion of legumin and vegetable 
albumin The following table from Konig’s Nahrungs-mittel 
gives the average percentage composition of fourteen samples 


of yellow inpine seeds 

Water . 32-88 

Nitrogenous matter 86*52 
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F&ti • • * » . . « * . lit * « ■ st • a s ■ a a a 4* 0 2 


Nitrogen free extractive 27 60 

Cellulose , 14*04 

Ash 4*04 

In dry substance . 

Nitrogen 6*71 

Carbo-hydrates 31*68 


Three alkaloids have been separated fi ora. the different kinds 
of lupine seed, luzimne , C 2l H 4 ' 0 N 6! O 2 , which is crystallizable, 
luzanine C IiJ H 25 N 2 0, and lupulidme, C B H l5 N, a liquid 
According to Paulus and Hiller the total quantity of alkaloids 
found in different kinds of seed ranges from 0*04 to 0 81 per 
cent.., yellow lupines contain from 0*65 to 0 81 per cent of 
luzmme and lupulidme 

Hayen found in blue lupines only luzanine Lupine seeds 
contain only traces of amides or acid amides, none of which 
iiave been isolated, but when the seeds are allowed to germi- 
nate, a number of these bodies, viz , asparagm, phenyl-amido- 
propionic acid, amido-valeriamc acid, leucine, tyrosm, zantlnno, 
hypozanthme, lecithins, peptone, arginine (C^H^N^O 2 ), and 
cholme, make their appearance Lupram, C 29 H 32 O ie , the 
glucoside of lupines, was discovered by Schulze and Baroien, it 
crystallizes in fine needles, and dissolves in alkaline solutions 
communicating to them a yellow colour, with acids it breaks 
up into lupigemn (C 17 H I2 0 10 j and glucose. 

MM. Camprai and Grimaldi (Chem Repert. 1888, 76,) re- 
port that they have isolated vanillin from the seeds of Lupinus 
albus, and proved its identity by the crystalline form and by its 
chemical properties 

Vicia Faba, Linn — The field bean ( Eng ), Fcve des 
champs (Fr,), Bakila (Pers , Ind .), is a native of Persia, but 
now universally cultivated. For an interesting account of the 
mythology of the bean and its phallic properties, seo l)o Gubcr- 
natis. (Myth des Plantes ii , 182 — 187.) Pliny mentions their 
use as a food and as a medicine (18, 30 , 22, G9). 
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The hakims administer them as a nutritive tonic for render- 
ing the body fruitful , and consider them to be 

deobstruent and expectorant ; the roots are said to be diuretic. 
The author of the Makhzan, speaking of B&kila, gives * vapos 
and several other synonyms for them, and fully describes the 
various uses to which, they are put. 

They must not be confounded with the <v af u>s Aiyvnrios or 
Coptic bean, the seed of Nelu.mbvu.rn specwsum. 

Beans are rich m proteids and phosphoric acid, but contain 
only a small percentage of amylaceous, and saccharine matter. 
The following table showing the percentage composition of 
beaus is taken ficm Komg's Nahrungs-nuttel, and is a sum- 
mary of the results of 41 analyses of different cultivated varieties 
of Vida T’aba : — 


Maximum. Minimum Mean. 

Water 19 70 10*80 14*76 

Nitrogenous matter .... 29 83 17 41 24 27 

Fat 2 G6 1 12 1 Cl 

Nitrogen free extractive 53 40 44*39 49 01 

Cellulose 11*30 3 26 7 09 

Ash 4 72 1-72 3*26 

Tn dry substance. 

Nitrogen 5*37 3 27 4*56 


Carbo-hydrates .. 62 65 52*08 57*48 

CICER ARIETINUM, Linn. 

Fig . — WvgJit Ic , t. 20; Bot Mag., t. 2274. Common 
Chickpea ( Eng ), Chiche, Tete de belier {Fr ). 

Hab . — Unknown. Cultivated m warm climates. The 
seeds and acid exudation 

Vernacular — Chana ( Hind Guz.), Barbara, Chana { Mar.), 
But ( Bang .) Kadalai ( Tam ), Kadali {Can.). 

The acid exudation, Chane-ka-sirka {Hind.), Chanu-amba 
(Mar.), Kadalai-k&di (Tam.), Chana-no-khato ( Guz .). 
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History, Uses, &C. — This pulse is the Cicer of tho 
Romans.* Plautusf and Horace^ speak of ‘ Cicer ft-ictum,* 

* parched gram,’ which would appear to have been eaten by the 
poorer classes just as it is in India now. The Italians call it 

* Oece.* The plant is cultivated m the south of Europe and also 
in India, the leaves and stems are covered with glandular hairs 
containing oxalic acid, which exudes from them m hot weather 
and hangs m drops, ultimately forming crystals. In India the 
seeds form one of the favourite pulses of the natives, being eaten 
raw or cooked in a variety of ways; the fliur is also much used 
as a cosmetic and m cookery. Cicer is the ^pt&iv6os of Dioscorides. 
The acid liquid, which is obtained by collecting the dew from 
the Chauaka plant, is mentioned in Sanskrit woiks under the 
name of Chanak£mla, and is described as a kind of vinegar 
having acid and astringent properties, which is useful in dys- 
pepsia, indigestion, and costiveness Moidin Sheriff gives the 
following description of its collection — ‘‘In a great many parts 
of India, where C. anetmum is cultivated, a piece of thm and 
clean cloth is tied to the end of a stick, and the plants are 
brushed with it early m the morning, so as to absorb the dew, 
which is then wrung out into a vessel ” 

Dr Hov6 (1787) says: — “On the road (to Dholka) we met 
with numerous women who gathered the dew of the gram, called 
by the inhabitants chana, by spreading white calico cloths over 
the plant, which was about 2 feet high, and then drained it out 
into small hand jars. They told me that m a short penod it 
becomes an acid, which they use instead of vinegar, and that it 
makes a pleasant beverage m the hot season when mixed with 
water ” Dr. Hov6 states that the freshly collected fluid 
tasted like soft water, but that some which he piesei vec. 
became after some days strongly acid. 

According to Dr Walker {Bomb. Med. Phys. Turns, 184 <7, 
p €7), the fresh plant put into hot water is used b} th- pov- 
tngpese'in the D< ccan m the treatment of dysmenorrheen ; the 
patient sits ovei i he steam. He remarks this is only another 


* C*< , 2 10 J Phm 22, re t Plant Bac , 4, 5, 7 


t A P,249 
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way of steaming with vinegar. Notices of the acid liquid, its 
uses by the natives, and mode of collection, are given by Dr. 
Christie (Madias Lit. Sci. Journ Vol IV., p. 476); Dr. Heyne 
( Tracts , p. 28) ; Amslie (Mat. Ind ., Vo). II., p. 56). 

Chemical composition. — The fluid collected from the plant 
consists' of water holding m solution oxalic, acetic, and perhaps 
malic acid, and, according to Dispan, another acid peculiar 
to the plant. (Watts’ Diet, of Chem. I., p. 962 ) The husked 
seeds have been examined by Church, who found them to con- 
tain. — Water 11*5, Albuminoids 21*7, Starch 59*0, Oil 4*2, 
Fibre 1*0, Ash 2 6, Phosphoric acid 1 1 per cent. (Food 
Grains of India.) In Lyon’s Food Tables, the nitrogen per 
ounce is given at 14 00 grains. (Food Tables, Bombay , 1877 ) 
The other pulses mentioned by Sanskrit medical writers are — 

Mlldga. (Phaseolus Mungo , Linn.), Mung (Hind., Bong., 
Mar., Guz.), Puchapayaru (Tam ), Pessalu ( Tel ) Of this pulse 
two varieties are distinguished by the Hindus, one green, the 
other yellow. For medicinal purposes the first is preferred. 
According to Church, the chemical composition of these pulses 
with their husks is — Green Water 10 8, Albuminoids 22*2, 
Starch 51*1, Oil 2*7, Fibre 5*8, Ash 4 4 Yellow Water 11*4, 
Albuminoids 23*8. Starch 54*8, Oil 2 0, Fibre 12, Ash 8 8, 
Phosphoric acid about 1 per cent. 

Masha. (Phaseolus, Mungo , Linn var. radiatus ) Mash, 
Urid (Hind., Beng., Mar., Gu * ), Mimumuli (Tam ). Chemi- 
cal composition — Water 10 1, Albuminoids 22 7, Starch 53 8, 
Oil 2*2, Fibre 4 8, Ash 4 4, Phosphoric acid 1*1 per cent, 
(Church.) 

Mudgaparni (Phaseolus trilobus, Ait ), Mugani ( Hind * 
Beng ), Muknya, Arkomt (Mar.) Nitrogen per oz. 19 78 grains. 
(Lyon.) 

Makushtha (Phaseolus aconitifolius, Jacq.), Moth 
(Hind., Beng ), Math (Mai.) Chemical composition . — •Wcter 
11*2, Albuminoids 23*8, Starch, 56 6, Oil 0 6, Fibre 4*2, Ash 
3*6, Phosphoric acid *8 per cent (Chur civ) 
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ftulattha — ( Dolichos bijlorus, Linn.), Kulfchi (Hind., 
Beng., Mar.), Kolia {Tam ), Walawalli (Tel.). Chemical com- 
position with husk — Water 11*0, Albuminoids 22*5 r Starch. 
56 0, Oil 1*9, Fibre 5*4, Ash 3 2, Phosphoric acid 1*0 percent. 
{Church.) 

Rajamaha. ( Vigna Catiang, Endl.), Choulai (Hind., 
Mar.), Barbati {Beng.), Boberlu (Tel)*. Chemical composition. 
Husked — Water 12 5, Albuminoids 24*1, Starch 56 8, Oil 
1 3, Fibre 1 8, Ash 3 5, Phosphoric acid 1*0. (Church.) 
With hush — Water 12*7, Albuminoids 23*1, Starch 55*8, Oil 
1*1, Fibre 4 2, Ash 3 6, Phosphoric acid 1*2. (Church.) 

Masura ( Ervum Lens, Linn.), Masur (Hind., Beng , 
Mar.), Misurpurpur (Tam ), Misurpappu (Tel.). Chemical 
composition , Husked — Water 118, Albuminoids 25*1, Starch 
58 4, Oil 1 3, EV're 1*2, Ash 2*2, Phosphoric acid 8 per cent. 
(Church ) 

Satlla ( Pisum sativum, Ltnn.), Matar ( Bind , Beng.), 
Watana (Mai ) Nitrogen, per oz., 17 09 grains (Forbes 
\V atson), about the average of all the pulses. 

Adhaki (Cajanus indicus, Spreng.), Tur, Arhar ( Hind , 
Mar.), Arar (Beng ). Chemical composition, with hush — Water 
13*3, Albuminoids 1 7 1, Starch 55*7, Oil 2 6, Fibre 7*5, Ash 
3 8, Phosphoric acid *9 per cent. (Chinch.) 

Sirnbi ( Dolichos Lablab, Linn.) Sim, (Hind., Beng.), Wal- 
papn (Mar. ), Avn ( Guz.), Alsanda ( Tel ). Chemical composition , 
with hv sk — Water 14*6, Albuminoids 20*5, Starch 53 5, Oil 
2*2, Fibre 5 8 , Ash d /. (Chit/ 1 Ji ) 

Triputi (Lathy) us sativus, Linn ), Khesan (Hind., Beng ), 
Lang (Guz., Mar). Chemical composition — Water 10 3, Albu- 
minoids 31*9, Starch 53*9, Oil 9, Ash 3*2 (Church ) The toxic 
principle obtained fiom this pulse by Astier, was a volatile 
liquid alkaloid, probably pioduced by some proteid ferment 
wliOh-i xction is destroyed, by heat. 
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Rematka. — Some of these pulses have several vane ties pro- 
duced by cultivation Green mudga is considered wholesome 
and suited to sick persons ; a soup of it is often the first article 
of diet after recovery from acute illness. The following are 
considered wholesome and suited for use by convalescents : 
Masura, Kulattha and Makuslitha Masura is considered as 
highly nutritive and useful in bowel complaints ; a poultice of 
it made with vinegar is an effectual domestic remedy for 
checking the secretion of milk, and reducing swellings of the 
mammary glands caused by their distension with milk. Masha 
and Kulattha are considered to have the latter property. A 
soup made with Kulattha is prescribed as an antilithic M&sha 
is much used m medicine, internally and externally, in paralysis, 
rheumatism and nervous affections ; but it is alwajs combined, 
with other drugs, such as asafoetida, Ricmus root, Mucuna 
Sida, &c. ( Dutt .) Mash, Kalie and Masur are not allowed to be 
eaten by Hindu widows, as these varieties are supposed to be 
too stimulating. 

Lathyrus sativus, as article of diet, has long been 
known to be capable of producing toxic symptoms when used 
for a prolonged period either by animals or humanbemgs. In one 
district m Bengal, nearly four per cent, of the population were 
sufferers from it in 1860. ( Irving , Indian Ann . of Med . 
Soi., vii , 127; Kn k, ibid.^ 145.) Tins condition, known as 
lathyrismus , has been investigated by Dr. B. Sucliard. The 
chief effect produced on the human subject is upontbo muscles 
of the lower extremities, especially on those below the knee. 
In horses also paralysis of the hinder extremities takes place, 
and death has followed from bilateral paralysis of the larjy ugeal 
recurrent nerves and consequent asphyxia. Tho laryngeal affec- 
tion has not, however, been observed in the human subject. 
Cantarri of Naples has recorded a number of cases in which he 
has carefully examined the muscles, and has found that the 
adductors are less effected than the abductors. Tlio muscle of 
the face, nook, and trunk were not affected Cutcueous sensibi- 
lity is not always affected, even in the legs, refi^x action is 
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unaffected The descending galvanic current produces slight 
contractions, but only when the current is closed. These con- 
tractions are weaker on the right side than on the left, and 
weaker in the flexors than m the extensors ; with the ascending 
current no contractions are obtained, whether the current 
is open or closed Examined under the microscope the 
affected muscles showed a diminution in the number of trans- 
verse striae, and little globules of oil were observed. The 
post-mortem examinations failed to show any lesion of the 
spinal cord 

Teramnus labialis. — Spreng., Wight, Ic. t 168. This 
wild pulse is called m Sanskrit Masha-parm, “ having leaves like 
Mdsha’* ( Phaseolus Roxbu-rghii) , Haya-puchchha “horse’s 
tail/* and Svayambhu, “ self-existing.’’ It is described m the 
Nighantas as cooling, pungent, dry, strengthening, sweet, 
astringent, digestive and febrifuge In the vernaculars it bears 
the following names — M&shparm ( Hind ), Masham {Peng.), 
Adavi-vuddulu {Tel ), Kattu-aLmdu {Tam.), K&da-uddliu 
{Can), Rdn-udid {Mar). Like Masha it is much used m 
medicine both internally and external^ m paralysis, rheumatism 
and affections of the nervous system. {See Masha.) 

GLYCYRRHIZA GLABRA, Linn 

Fig. — Bentl. and Tivm., t. 74. Liquorice {Eng ), Reglisse 
{Fr.). 

Hab. — Europe, Northern Asia. The root and extract 

Vernacular . — Jethi-madh, Mulatthi, Mithi-lakn (Hind.), 
Jethi-madh {Guz ), Jeshti-madh {Mar.), Ati-maduram {Tam ), 
Yashti-maduukam {Tel ), Yashti-madhuka {Can ) Jaishto- 
modhu {Deng ). 

History, Uses, &C. — Liquorice grows wild m Arabia, 
Persia, Tnrkistan and Afghanistan, and has been introduced 
into the Punjab and Sind Kumeir observed it growing abun- 
lautly near Bft«ia, and Aitchison found it ■•-oviri.' abundantly 
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all over the Badghis and throughout the Harirud andKhorasan 
districts In Persia glass-bottle-makers use the wood for 
melting their matei lals, as they say it gives a greater heat 
than any other kind of fuel. The root, in Sanskrit called 
Yashtimadhu and Madhuka, must have been known to the 
Hindus from a very early date, as it is mentioned by Susruta. 
Hindu works describe it as demulcent, cooling and useful m 
cough, hoarseness, &o. It is also recommended as a flavouring 
agent, and enters into the composition of many external cooling 
applications. 

Abu Han ifeh describes 8 us as a well-known plant, the ex- 
pressed juice of which is an ingredient m medicine. He says the 
roots aie sweet and the branches bitter. El Mutarnzi m the 
Mughnb states that the leaves are put into the beverage called 
nab%d to make it strong The modern Arabs call the root Irk- 
es-sus, and make a strong infusion of it which they drmk. 
The dried juice is called Bub-es-sus , it is made by the Arabs, 
Turkomans, and Persians at Yezd. In Persia the liqnonce 
plant is called Mehak and Mazhu. 

The author of the Makhzan-el-Adwiya gives a lengthy des- 
cription of the plant, and directs the root to be decorticated 
before it is used He soys that the Egyptian is the best, next 
that of Irek, and then Syrian Tho root is considered hot, dry 
and suppurative, demulcent and lenitive, relieving thirst and 
cough, and removing unhealthy humours, also diuretic and 
emmenagogue, useful in asthma and irritable conditions of the 
bronchial passages. Ibn Sma recommends-the decoction m cold 
colic, it is also dropped into the eyes to strengthen the sight.* 
A poultice made of the leaves is said to be a cure for scald head, 
and stinking of the feet or arm pits. Muhammad bra Ahmad 
and Yohanna bin Serapion recommend the seeds as being the 
most active part of the plant. 

For an account of the history and cultivation of liquorice in 
Europe, the Phamiacograjphta may be consulted. 


* Conf l>ios irtpi yXvKvpptfjjs- 111 , 5 and Plm 22, 11, Cetsus 5, 23, 
Ctt’U Dulcis radix 
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Description. — Liquorice Toot varies much, m size, the 
largest pieces being 2 inches or more m diameter, and about 
4 or 5 inches long, with the bark on , the wood is of a bright 
yellow colour, tough and fibrous The taste is sweet at first, 
afterwards a little bitter The root is heavy and sinks m 
water. 

Microscopic structure . — Commencing from the exterior the 
bark shows from 8 to 1 0 rows of closely packed brown tabular 
cells; then a cellular zone loaded with starch, next we meet 
with the expanded ends of the medullary rays, which gradually 
become narrower towards the woody part of the root, between 
them are pyramidal bundles made up of a parenehyme con- 
sisting of transverse cells and small bundles of liber cells with 
thick walls. The wood is traversed by large medullary rays 
continuous with and having the same structure as those m the 
bark. The woody columns are made up of large fenestrated 
vessels and bundles of wood cells, between which portions of 
paienchyme continuous with that of the medullary rays here 
and there intrude. 

Chemical CQmposifoon — According to Fluckiger and Han- 
bury ( Pharmacogra'phta , p. 158), liquorice root contains m 
addition to sugar and albuminous matter, a peculiar sweet sub- 
stance named glyeyrrhizm, which is precipitated from a strong 
decoction upon addition of an acid or solution of cream of 
tartar, or neutral, or basic acetate of lead When washed with 
dilute alcohol and dried, it is an amorphous yellow powder, 
having a strong bitter-sweet taste and an acid reaction. It 
forms with hot water a solution which gelatinizes ou cooling, 
does not reduce alkaline tartrate of copper, is not fermentable, 
and does not rotate the plane of polarization. From the 
analysis and experiments of Gorup-Besanez (1861), it appears 
that the most probable formula of glyeyrrhizm is C 2i H 50 O 9 . 
By boiling glyeyrrhizm with dilute hydrochloric acid, it is 
resolved into a resinous amorphous bitter substance named 
glycyrretm, and an uncrystalhzable sugar having the cha- 
racters of glucose The formula of glycyrretm has not yet been 
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settled Alkalies easily dissolve glycyrrhizm with a brown 
colour and emission of a peculiar odour. In the root it perhaps 
exists combined with ammonia, inasmuch as the aqueous 
extract evolves that alkali when warmed with potash. The 
sugar of liquorice root has not yet been isolated. Asparagm 
and malic acid have been obtained from it. The outer bark 
contains a small quantity of tannin. 

The sweet taste of the roots is probably owing to the glucoside 
combined with ammonia Habermann found that glycyrrhizm- 
ammonia was the acid ammonium salt of a nitrogenous body, 
glycyrrhizic acid, and this acid he considers to be the active 
principle of liquorice. It foims a jelly-like mixture with 
100 parts of water, and is insoluble m ether and slightly 
soluble in alcohol. Glycyrrlnzic acid breaks up on boiling witb 
dilute sulphuric acid into glycyrrhetm and parasacchai ic acid. 
(Ann. Cliern und Pharm , 197, p. 105 ) 

Commerce. — The Indian market is supplied from Persia, the 
Punjab and Sind. The kind known as Karachi liquorice is 
the best, and fetches from Rs. 50 to 80 per kandy of 5 cwts. 
Persian liquonce is smaller, and not so sweet. 

ARACHIS HYPOG^A, Linn. 

Fig. — Bentl. and Tiun t. 75. Ground-nut, Peanut, 
Monkey nut (Eng.), Pistacho de terre ( Fr.) . 

Hab . — Africa, cultivated in India. The seeds and oil. 

Vernacular. — Belati-mung, Chmi-badam (Hind, Bong.), 
Bhuismgh (Mar.), Verk-kadalai, Hilak-kadalai (Tam.), Veru- 
shanaga-kaya (Tel.), Nelagaie-kayi, Nelakadali (Gan.), Bhm- 
chana (Guz.) 

History, Uses, &C. — The ground-nut, a native of 
Africa, is not mentioned m Hindu or Mahometan works on 
Materia Medica, nor does it appear to be used in India by the 
natives for any medicinal purpose. The seeds, however, are 
eaten like nuts and are pressed for their oil. As far as we 
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cam gather, the ground-nut does not appear to have been cultivated 
extensively m India for more than about fifty years It was 
probably introduced into Bengal from China, as it was first 
known m that part of the country as Chim-badam (Chinese 
almond). In Western India it was most likely introduced 
from Africa, or possibly by the Portuguese from Brazil, and 
was no doubt used only as an article of diet for a considerable 
time, just as the seeds of a closely allied plant (I 7 oandzeia sub- 
terranea ) imported from Mozambique are at present eaten 
in Goa and Bombay under the name of Mosambi-chana 
(Mozambique gram). The value of the ground-nut as an oil 
seed was first recognised m Europe about 1840, since which date 
its cultivation has been greatly extended At the present time 
the seeds and oil are largely exported to Europe, where the 
latter is much used for soap-makmg In Bombay the oil is 
expressed at the Government Medical Store Depot for phar- 
maceutical purposes to the extent of about 6,000 lbs annually. 
It is used as a substitute for olive oil. For making plasters 
the mixed sweet oil of the bazar may be used, but it requires 
rather more oxide of lead than ground-nut oil, the latter in 
the pioportion of 90 lbs. of oil to 41 lbs. of oxide makes 
an excellent plaster of a very pale colour and perfect 
consistence. JNinety pounds of bazar oil require 43 lbs 
of oxide 

Description. — Cold drawn ground-nut oil is of a pale 
yellow colour, and has an agreeable nutty odour and bland 
taste , it is a non-drying oil, the yield from the nuts being about 
38 to 45 per cent. The specific gravity of the fresh, oil is 918 
at 15° C. and of the old *920. At 3° C. it becomes turbid, at 
3° to 4° it concretes, and hardens at — 7° If kept long it 
becomes rancid. {Biannt ) 

Chemical composition — In Arachis oil, the commoner glyce- 
rides, palmatm and olein are partially replaced by the homo- 
logous glycerides of hypogaeic and arachidie acids. {Allen.) 
A glyceryl ether of Araehie acid also occurs m the tallow of 
Nephelium lappaceum (Ondeman ) 
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Kreilmg, besides separating arachic acid, obtained another 
acid which he identifies with, lignoeermic acid, C a *H 4 ' 8 O a , 
discovered by Hell and Hermann in 1880 in beechwood tar. 
{Ber. xxi , 880 ) The seeds, according to Corenwmder, 
contain m 100 parts 6 76 water, 51*75 oil, 21*80 nitrogenous 
substances, 1 7 66 starch with some nitrogenous matter, 2 03 
phosphoric acid, potash, magnesia and chlorine. {Lour, de Phar. 
et de Chim. 1875 , XVIII.) 

Commerce . — The plant is cultivated in many parts of West- 
ern and Southern India. The fluctuations m the quantity 
exported and m the puce of the seeds indicate that the crop is 
an uncertain one and liable to partial failure from the attacks 
of insects or from an insufficient rainy season. In the Bombay 
market the price of the seeds ranges from Rs. 25 to Rs. 30 per 
kandy (5 cwts.) according as the supply is abundant or other- 
wise There are two varieties, a light-coloured seed which is 
perferred tor eating but does not yield much oil, and a reddish 
seed which yields much oil. During late year3 there has been a 
rapid increase m the quantity of ground-nuts exported from 
Bombay to Europe; m 1879-80, the exports were valued at two 
lakhs of Rupees, m 1880-81 eight and one quarter lakhs, m 
1881-82 sixteen lakhs, of which latter quantity France alone 
took 32£ lakhs, of the remainder Belgium took 2 lakhs worth, 
Germany Rs. 2,760, Holland Rs. 17,633, Italy Rs. 6,000, and 
England Rs. 1,38] . In 1885-86, India exported 33,000 tons 
valued at 33 lakhs of rupees ; in 1886-87, 47,000 tons valued at 
42 lakhs, in 1887-88, 66,000 tons valued at 61 lakhs. 


CiESALrPINIA BONDUCELLA, Fleming. 

Fig. — Gart. Fruct. ii., t 148 ; Bentl. and Trim., t. 85. 
JSTicker tree, Bonduc nut {Eng.), Yeux de bournque (Fr.). 

Hab . — India. The seeds. 

Vernacular. — Katkaran], Katkaleja, SSgarghola {Hind.), 
Kazhar-shikkay, Gech-chakkay {Tam.), Gach-chakaya {Tel.), 
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Gajaga-kayi ( Can .), Jhagra-gula, Nata (Beng ), Kakachia, Gajga 
( Guz ), Gajn, Gajar-ghata (JL far.). 

History, Uses, &C. — This plant, called m Sanskrit 
Putikaranja, m Arabic Akitmakib, and bearing in Peisia the 
vulgar name of Khaya-i-Iblis (DeviPs testicles), has long been 
well known both to the Hindus and Mahometans as having 
medicinal properties, it appears to be found near the coast m 
all hot countnes, its extensive distribution being caused by 
the transportation of its seeds from one countiy to another by 
means of oceanic curreuts Ibn Sina says that its medicinal 
properties resemble those of the Peony. Clusius has a figure 
of the pods under the name of Lobus Kumplaus, who 

calls it Frutex globulo) um, says that the seeds are veimifuge, 
and the leaves, loots and seeds emmenagogae, deobstruent 
and febufuge. In Persia and India the seeds are considered 
to be hot and diy, useful for dispersing swellings, restraining 
hmmoriliage, and keeping off infections diseases. Half a seed 
rubbed up with seveiai cloves is said to relieve the pain of 
colic, and with long pepper to be a valuable remedy for mala- 
rious fevers The seeds roasted and powdered are adminis- 
tered for hydrocele internally, and at the same time applied 
externally, Ispiead upon castor-oil leaves They are also given 
internally m leprosy, and are thought to be anthelmintic 
The oil in which they have been boiled for a long time is 
applied to wounds to promote cicatrization The oil ex- 
pressed from the seeds is used as a cosmetic , it is said to 
soften the skm and remove pimples, &c. Necklaces of the seeds 
strung upon red silk are worn by pregnant women as a ekaim 
to prevent abortion, and are hung u'pon trees to prevent their 
fiuit falling off Amslie notices the use of the seeds m con- 
junction with spic© as a tonic by native pi actitioners, also their 
use as an external application to hydrocele. He besides draws 
attention to the root and leaves as having similar properties. 
In the Concan the juice of -the leaves with yellow zedoary and 
Butea frondosa seeds is given to children for intestinal worms. 
Four tol&s of the juice is given as an antip^nodic in fevei, and 
63 
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the seeds with gfir (molasses) m hysteria. In 1868 the seeds 
were made official m the j Pharmacopoeia of India as a tome 
and antiperiodic, and m the compound powder -(also official) 
the native form of administration with black pepper has been 
adopted. From the notes at the end of the Eliai macopceia it 
will be seen that the general tenor of the reports from medical 
officers m India is m favour of the antiperiodic and tonic 
effects of the remedy. The seeds are always kept in the drug- 
gists’ shops, and are much used by native practitioners in the 
various ways above described In Gambia, where they are 
called “Coorie seeds,” the expressed oil is used for ear dis-> 
charges, and a decoction of the roasted seed for consumption or 
asthma. The specific name of the plant is derived from the 
woid Bunduk, an Aiabic form of the Persian Fmduk. The 
Arabs also call the seeds Hajar-el-ukab, or ** eagle stones/' 

Description. — The seeds are nearly globular, $ to § of 
an inch m diameter. They are of a dull grey colour, smooth, 
very hard the umlnljcus is surrounded by a small, daik 
biown, semilunar blotch opposite the mievopyle, the shell is 
very thick, and contains a white kernel, which consists of two 
cotyledons and a thick radicle having a very bitter taste. The 
bark and wood of the root are hardly at all bitter. A micro- 
scopic examination shows the presence in the cotyledons of 
mucilage, starch, oil, and albumen. The cells of the testa are 
blackened by perchlonde of iron, showing the presence of 
tannin. 

Chemical composition . — The authors of the Phaimacogi aphia 
isolated a non-alkaloidal bitter principle from the kernels. 
Recently (1886), MM Ed. Heckel and Fr Schlagdenhauffen 
found the cotyledons of the seeds to contain oil 25’130, bitter 
principle (resin?) 1 ©25, sugar 6*830, salts 3*7©], albuminoid 
matter soluble and insoluble, 20*490, starch 35 697, water 
5*800, loss 0*327, per cent. The bitter principle of the 
Bonduc-nut is a white, bitter powder, without acridity ; it is 
entirely soluble m alcohol, acetone, chloroform and glacial 
acetic acid , verv little soluble m ether and bisulphi le of 
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carbon, almost ^ insoluble in petroleum ether and water* It is 
dissolved by essential and fatty oils, whence the bitterness of 
the oil extracted fiom the seeds by petroleum ether, a bitterness 
which can be removed by treating the oil with alcohol The 
best method of pieparmg the bitter principle is to pour the 
chloioform solution into petroleum ether, or to precipitate with 
water a solution m glacial acetic acid. Alkalies have hardly 
any effect upon the bitter principle, ammonia dissolves a trace 
at the temperature o~f the water bath, caustic potash does not 
saponify it Submitted to the action of heat it swells up and 
melts, at 145° C., und then slowly decomposes , with hydro- 
chloric acid it at first strikes a dark colour, ttien slowly dissolves, 
forming a rose-eolouied solution. With nitric acid it is dark- 
ened, and finally separates into a number of red resinous dtops; 
with sulphuxuc acid it forms a dark brown solution, which after 
half an hour becomes deep red, the red colour is much mere 
mai ked when a trace of ferric chloi ide is added to the acid. The 
pure bitter piinciple yielded 'Messrs Heckel and Sclilagden- 
hauffen 0 62*60, HL 7 75, 0-29*65 per cent, from which the 
formula C 14 H I5 0 5 is deduced. Clinical expenments made 
with this bitter pimciple by Dr. Isnard, Chief Medical Officer 
of the Customs Department, Maiseilles, led him to the con- 
clusion that m doses of fiom 10 to 20 centigrams it is as 
efficient a remedy in oidmary in'termittents as quimne salts 
{Joum de Phay ~et de Ghim , Aug lsZ, 1886 ) According to 
Brannt, the oil from the seeds is used as an embrocation m 
iheumatism. 

Oommeice — The seeds are collected on the coast and sold 
to the druggists Value, Rs 1*2 per cwt 

Caesalpima dlgyna, BMl , a shrub of the E Hima- 
layas, E. and W Peninsulas and Ceylon, is used m native 
practice The root (Vaheyt-mul) is astringent. It is given 
internally in 6 massa doses mixed with milk, ghi, cumtnin and 
sugar, m phthisis and scrofulous affections; when sores exist 
it is applied externally as well , a kind of tuberous swelling 
which is found on the root is preferred* 
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C^ESALPINIA SAPPAN, Linn. 

Fig. — Roxb. C 07 . PI. i 17, t. 36. The wood Sappan 
wood ( Eng ), Sappan (F? ). 

Hab. — E. and W Peninsulas, Pegu. 

Vernacular — Patang ( Hmd ., Mar ), Vattangi, Yattekku, Var- 
tangi ( Tam ), Bokom ( Peng .), Ok5nu-k.it.ta, Patanga-katta, 
Bukkapu-ehekka (Tel.), Patanga-chekke (Can ), Patang ( Gvz .). 

History, Uses, &C. — Sappanwood, m Sanskrit Pattanga 
and m Arabic and Persian Bakam, is b y some Sanskrit authors 
included among the different kinds of Sandalwood in the same 
manner as the wood of Pterocarpus Sawtalinus (Vide P. 
SantaUnus ) It is cultivated in the Madras Presidency. When 
a daughter is born in a Thean family, the father plants a cer- 
tain number of Sappan trees which form her dowry when 
married. Sappan wood is not generally used as a medicine 
either by Hindus or Mahometans, although it is described m 
tlieir books as being of use to heal wounds and stop luetnor- 
rhage from the lungs. Ainslie, however, says that, the V} turns 
consider a decoction of the wood as a powerful emmenagogue, 
and remarks that the Cockin-Chmese hold the same opinion 
In the Bengal Dispensatory , and more lecently m the Phaima- 
copoeia of India , it is recommended as a substitute for Logw ood. 
At the Bombay Government Medical Dep5t it has been used 
instead of Logwood for some years. Patang is used as a dye, 
and a very large quantity is consumed m the preparation of 
Gulal, the red powder which the'IImdns cover themselves with 
at the timo of the Holi festival. This powder is made by 
exhausting the wood with water, the liquid extract is then 
pouied upon Tavakir (arrowroot of Curcuma angmtifolia) 
and well mixed by treading it with the feet, alum is then 
added, and the mixture dried and powdered. Some makers 
also add a little carbonate of soda. Cheap aniline leds are 
however often now used instead. 

Description. — The wood is solid, heavy, hard and close- 
grained, whitish when freshly cut, but becoming red from 
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exposure to tlie air It lias no particular taste or smell, but 
is astringent, and communicates a fine red colour to water and 
alcohol. 

Chemical composition . — The colouring matter of Sappanwood 
appears from Holley’s investigations to be identical with 
Ohevreul s brazillm obtained from brazilwood Ptire sappan 
red or brazillm, C 16 !! 1 ^ 5 , crystallizes from absolute aleobol 
m colourless rhombohedions, 01 m short nionoclimc pi isms 
containing 67 11 percent of carbon, 6 43 hydrogen, and 27*46 
oxygen, from hydiated alcohol or from aldehyde, m mono- 
clinic needles, containing 2 C i6 H 14 0 5 3ti 2 0, turning brown 
at 90° and giving off 6 61 per cent of water, and no more at 
i20° Brazillm resembles hematoxylin, and like it is soluble 
in ether, aleobol, and water Alkalies produce a earmme-red 
coloration, which disappears when the liquid is warmed with 
zinc dost, but returns on exposure to the air On boiling with 
peroxide of lead and water a strong fluorescence is developed. 
By oxidation brazilem is produced. 

Commerce , — Two qualities are found m the market — viz., 
Smgapuii and Dhunsari, of about the same value, Rs 42 per 
kandy of 7 cwts A third quality from Oeylon is only valued 
at Rs 30 per kandy. 

The imports into Bombay m 1881-82 weie 1887 cwts., 
valued at Rs 11,816. 

GOA POWDER* 

Mr. D. S. Kemp (Fhaim. Joum (2), V., 345,) was the first 
to draw attention to this substance m 1864 as a secret remedy 
used by the native Christians of Poituguese India for a 
disease of the skin called Qajkm an m Maiathi. It was then 
only occasionally offered for sale in Bombay at Rs. 12 to 30 
for a tin containing 1 lb , and was known as Ringworm Row* 
der , Goa Powde ) , or Brazil Ponder The exact date of its first 
introduction into India is not known, but like many other 
products of the New World, it was probably mtioduced by the 
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3 esuittf ^towards the latter part of the 18th century. Kemp 
made an examination of it, and came to the conclusion that it 
eont&tn^d principles similar to those described by Pelouze and 
Fremy as. existing in Orchella weed. Attfield in 1875 {Pharm 
Journ, (3), V, 721,) made a more complete examination, and 
obtained a substance (chrysarobm), which he supposed "to 
be chiefly chrysophauic acid. In the same year Dr. J. F. 
Da Silva, Dima of Brazil (A fed. Times and Gazette, Men. 6th,) 
suggested that the substance known as Goa Powder in India 
was probably identical with the Aiaroba or Arariba (tawny- 
coloured powder) of the natives of Biazil, called by the Por- 
tuguese Po’de Bahia , or Bahia powder, from its being obtained 
from that province Dr. Da Silva Lima also stated that it 
was the produce of a leguminous tree, and had long been m 
use m the Brazils as a remedy for Herpes cueinatus, chloasma 
and intertrigo Shortly before this, DrI Fayrer of Calcutta 
(Med Times and Gazette, Oct. 24th, 1874,) h.«.d drawn the atten- 
tion of the Medical profession to the value of Goa Powder made 
into a paste with vinegar or Innejuice as a remedy for the 
skin diseases already mentioned, and his article appears to have 
attracted Dr. Da Silva Lima’s attention to the subject. Mr. 
E M. Holmes {Pharm. Jour. (3), V, 801,) stated that 
the wood found m Goa Powder was very similar to that of 
Ocesalpnvia echinata, Lam., but J. L. Macmillan pointed out 
that this wood yields its colouring matter to water, while 
Araroba does not In 1878, G. Liebermann and P. Seidler 
{Pharm Journ. (3), IX , 896,) showed chrysarobm to be 
mamJy a hitherto unknown compound, C 30 H 20 Q 7 , for which 
they retained the name proposed by Attfield. 

The botanical source of Araroba was determined in 1879 
{Phai in. Journ. (3), X 42,) to be Andira Araroba, Aguiar, 
a large tree common in the damp forests of Bahia, where it is 
known as Angelirti amaryoso. The Araroba is contained m the 
large porous vessels and m clefts or cavities which traverse the 
wood in direction of the diameter, and -are prolonged through 
the entire trhnk ; it is obtained by cutting down the tree, 
splitting the trunk, and scraping the powder from the clefts. 
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and is seen m commerce as a rough powder, or in small irregular 
pieces, ongmally of a light yellow colour, but usually dark- 
ened by exposure to light and moisture to a dull-ochrey, pale- 
oiown, or even umber-brown or dark-purple colour. It has a 
bitter taste, ( Cf . Fharm. Jomn (&), X , 814 ) 

Respecting the medicinal uses of Goa Powder, Sir J Payrer 
remarks — “’Euiopeans when m India, and occasionally after 
their leturn to Europe, aie liable to certain troublesome erup- 
tions on the skm of the trunk and extremities, which: 
becoming chionic, are not only the source of consideiable 
annoyance, but often somewhat tedious in yielding to tieat- 
rnent 

“ One vai lety of the ei options I i-ef er to — commonly desci ibed 
as ringworm — assumes the form of reddish slightly raised 
spots, which rapidly spiead as rings, encircling patches of 
sound skin, varying m size from a split-pea to that of a 
shilling, or even laigei', with a slightly fuifnraceous desqua- 
mation, and giving use to much irutation and itching They 
sometimes leinam few and far between, but are apt to Spread 
over all paits of the body or limbs. 

“ This eruption is due either to herpes or tinea circmatus, 
but piobably, in many cases, to a combination of both of these, 
the mitiutoiy patch of furfuiaceous herpes becoming a con- 
genial nidus for the subsequent development of the trichophy- 
ton of the tinea. 

“ Such, I would suggest, is the pathology of the eruption 
generally seen and spoken of as ringworm m Iridia, though it 
is probable that other foims of eruptions, such as lichen cir- 
cumscnptus, erythema, and psoriasis guttata, are at times 
included under the same designation. Another form of ei ttp- 
tion -to which I wonld allude is probably rather to be referred 
-to chloasma It affects the groins, the tuner Sides of the 
thighs, and those delicate surfaces of the integument that aie 
prone to be the seat of moisture as well as other parts of the 
integument It generally makes its appearance, and is most 
troublesome, during the hot and damp seasons. It is also 
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occasionally associated with tinea, which appears on its mai - 
gin, or separately on other parts of the body. 

“The remedy that 1 have found to he most ceitamly and 
rapidly effective is the solution in common vinegar or lemon* 
]uice of Goa Powder This rarely fails to effect complete removal 
of the disease after two or three applications i epeated daily 

“The mode of application is to dissolve a few grains of the 
powder in common vinegar 01 lemon-juice to about the consis- 
tence of ci earn, and then paint the solution over the eruption 
and for a little distance beyond its margin on to the sound 
shin It causes no pain at first, but in the com so of a few 
hours there is a sensation of a dull heavy nature, as though the 
skin had been bruised, the eruption becoming white, whilst 
the surrounding skin is stained of a dark colour. The sense of 
uneasiness, howevei, soon passes aw ay, and the integument 
resumes its natural characteis, all ti aces of the disease disap- 
pear at the same time Should any vestige of the eruption 
remain, or any indications of its leturn appear, a fresh appli- 
cation should be made. In a few days the dark discoloration 
of the skin begins to fade, gradually merging into the normal 
tint At the same tunc a change takes place m the eruption, 
which giadually regains the nattnal colour of the skin ; and by 
the time that, the discoloration caused by the pow dei has dis- 
appeared, that of the eruption has also passed away, and the 
patient is woll. Of course, it cannot bo expected that these 
favourable lesults will always follow immediately In ehionic 
cases there is more obstinacy, and several repetitions of the 
application may be needed; but m recent examples the lcsult 
will be generally favourable. 

Chemical composition * — Ohrysarobm is present m Goa pow- 
der to the extent of about 70 per cent., and when pure is a 
pale-yellow powder, consisting of small wart-like crystals mad© 
np of leaflets and acquiring on exposure a darker tint. By 
repeated crystallization from glacial acetic acid it is obtained 
pure m the form of small yellow scales, which are fusible and 
partly sublimable, nearly insoluble in water and ammonia, 
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sparingly soluble in alcohol, more freely soluble iu amylic 
alcohol, ether, collodion, chloroform, and various hydrocarbons 
It is inodorous, and, on account of its insolubility m water, 
tasteless. Chrysarobm dissolves m concentrated sulphuric 
acid with a yellow colour, is nearly insoluble m very diluted 
potassa solution, and yields with melted potassa a brown mass. 
Chrysophamc acid, on the other hand, dissolves m concentrated 
sulphuric acid and m very dilute potassa^ solution with a red 
colour, and on evaporation to diyness of a solution m alkali a 
violet or blue colour is produced. The solution of chrysarobm 
in strong potassa solution has a yellow colour and a strong 
gi'een fluorescence, aud on being agitated with air rapidly 
acquires a red colour, through the formation of chrysophamc 
acid; C 30 H 26 0 7 (chrysarobm) 4 . 20 3 yields 2 C l 5 H I 0 O b 
(cbrysophamc acid) + 3H 2 0. 

Tests . — If boiled with 2000 parts of water, chrysarobm 
should not be completely dissolved, the filtrate sbould be pale 
reddish-brown, tasteless, neutral to test-paper, and should not 
be coloured by ferixc chlonde. Ohrjsaiobm should be almost 
wholly soluble m 150 parts of hot alcohol If a mmute frag- 
ment of chrysarobm be added to a drop of fuming mttic 
acid, the red solution extended to a thm layer, and a little 
ammonia added a violet colour should be produced — P CP 
(Stills and Matsch . ) According to Allen, the Cht ysophanic 
acid of commerce is an indefinite mixture of the acid and 
chrysarobm. It is stated to be liable .to adulteration with 
picric acid and other yellow colouring matters. 

Commerce . — Araroba is now very largely imported into India, 
and is sold under the names of Chiysarobme, Ararobme, and 
Goa Powder Messrs. Kemp & Oo. ’inform us that they 
import about a ton annually 

CAESALPINIA PULCHERRIMA, Swartz 

Fig.— BoL Mag. t. 995 , Rheede, Hort. Mai vi , 1. 1. Small 
Gold Mohar {Bag ), Fleur de paon, Haie fleune (F? ). 

04 
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Hab . — Uncertain. Caltivated in India. Syn. — Poineiana 
pulcherrima. 

Vernacular. — Gul-i-turah, Kr ishna-chura (Hind., JBeng .), 
ShaUkeshvar (Mar.), Mail-Kannai, Komri (Tam.), Kenjige 
(Can.). 

History, Uses, &C.- — Tins elegant shrub, named after 
M. dePoinci, once Governor of the Antilles, has become quite 
naturalized in India, and is one of the commonest of garden 
shrubs According to Amslie it was introduced into the Botani- 
cal Gardens m Calcutta in 1792. He gives the following descrip- 
tion of it * — “ The species in question is" a most beautiful tree, 
which commonly rises to about 12 to 14 feet high, with leaves 
doubly pinnate, and leaflets oblong-oval, emargmate , they and 
the calices smooth , corymbs simple , petals fringed, stamens 
very long. It would appear to be a native of both the Indies ; it 
is the Hoa-phung of the Cochm-Chinese , on the Malabar Coast 
it is called. Tsietti-mandSru , m Ceylon, its common name is 
Mon.ora-mal ; and from its extreme beauty, Burmann gave it 
the appellation of ‘ Crista pavoms flore elegantissimo vanegato ’ 
The French m the West Indies call it e Fleur de paiadis * 
The flowers come out m loose spikes at the extremity of the 
branches, the petals which have an agreeable odour, ate beau- 
tifully variegated with a deep red or orange colour, yellow, 
and some spots of green.-” All parts of the plant aro said to 
be emmenagogue and purgative, but there appears to be no 
record of any exact observations upon this point. 

Description. — The bark is ash-coloured, smooth, thickly 
studded with small elliptic corky warts, the whole of the suber 
readily separates like birch bark, disclosing a streaky, mottled, 
gjeen and pink surface, which is marked by numerous small 
Scars corresponding to the warts above mentioned ; the 'sub- 
stance and internal surface of the bark is of a pinkish tinge. 
Taste rather nauseous, very astringent, microscopic structure 
not in any way peculiar, parenchyme loaded with starch, many 
cells contain red colouring matted. 
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POINCIANA ELATA, Linn. 

Fig. — Bedd. Fl.&yl. 178 

Hab . — Western Penmsula. Cultivated elsewhere 

Vernacular . — Sandesra ( Guz .), Vada-narayanan (Tarn ). 

Description. — An erect tree, 20 — 30 feet high., Heaves 
^ — £ ft long; pinnae 10 — 16, leaflets 30 — 40, membranous, 
caducous, close, sessile, obtuse, ligulate Flowers m corymbose 
racemes, pedicels obovoid; buds finely grey-downy; calyx 
very coriaceous, f — 1 inch long, petals scarcely exserted, an 
inch broad, shortly clawed Filaments bright red 3 — 4 times 
the length of the calyx, downy near the base , pod 6—8 inches 
long by above an inch broad, 4 — 8 seeded ( Flora Br Ind.) 
Much cultivated m Guzerat The natives consider the leaves 
to be of a very hot nature and good for rheumatism and 
flatulence ; they are much used by women after confinement, 
the dose being 3 tolas of the juice with 3 tolas of ghi every 
morning, and strict diet for 15 days. There is a superstition 
that the touch of the root removes the pain of a scorpion 
sting The gum is dark-coloured and mucilaginous, but un- 
important. 


SARACA INDICA, Linn . 

Fig. — Bedd. Fl Syl , t. 57, Burm FI Ind., 85, t 25, 
f7 2 ; Wight Ic., t. 206, Bot Mag , 3018. The Asoka tree 
(Eng.), Jondsia Asjogam ( Fr .). 

Hat>. — Himalaya to Ceylon. The bark. 

Vernacular . — Asok ( Hind , Beng.), Ashoka (Mai .), Asupala 
(Guz ), Ashogam (Tam.), Asoka (Oqn.). 

History, XJ ses, &C. — This tree is covered with cymes 
of rich orange-coloured flowers m March and April which gra- 
dually turn red. In the fourth act of the Mncchakatika it is 
likened to a blood-stained warrior. Asoka is famed m Hindu 
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mythology from the circumstance of Sita, the wife of Ram- 
chandra, having been protected from the caresses of the monste 1 ’ 
Havana by a grove of the trees. It is the anthropogonic tree 
of the Vaisya caste, and a branch from it is brought to the house 
during their marriage ceremonies In the Bhavaprakasha it is 
called Ganda-pushpa, or odorous flower, another name is 
Anganapnya, “ dear to women.” The tree is the emblem of love, 
and was burnt by the penitent Siva along with Kamadeva, the 
god of love, who wished to seduce him (Ku?7idt asambhava, in. 
26) , it is said to blossom whan touched by the foot of a beauti- 
ful woman. ( Kalidasa ) The name Ashoka signifies “free from 
pain ” m the Bhavaprakasha vermifuge properties are attributed 
to it, and m the Bajanigliantu it is called Khmnkaiaka At 
the Ashok-ashtami, or eighth day of'- the light fortnight of the 
month Cliait (April-May), a festival in honour of Vishnu is 
observed m most parts of India, when pait of the ceremonial 
consists in drinking water with the buds of the Asoka m it. 
The bark is much used by Hindu physicians m uterine affec- 
tions, and especially in menorrhagia. Chakradatta directs a 
decoction of the bark m milk to be made by boiling eight tolas 
of it with eight tolas of milk and thirty-two tolas of water till 
the latter has evaporated This quantity is given m two or 
three doses duiing the couise of the day in monorihagia. ( Dntt , 
Hind, Mat. Med , j J 343 ) Its properties appear to be purely 
astringent. 

Description. — The bark is externally greyish-brown and 
scabrous, its substance white when freshly cut from the tiee, 
but turning rapidly red after exposure to the air. The taste 
is mildly astringent and acidulous. 

Chemical composition . — A decoction gave a greenish preci- 
pitate with ferric chloride, and a brownish sediment with 
solution of iodine in potassium iodide. It contained 10 3 per 
cent, of aqueous extract with 5 7 per cent, of tannin, and 1 3 
per cent, of alcoholic extract with 8'8 per 'cent, of soluble and 
insoluble tannins. The ether extract was very pale brown and 
semi-crystalline. It was soluble in water, giving an emeiald 
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POINCIANA ELATA, Linn . 

Fig. — Bedd. Fl./Syl. 178 

Hab. — Western Penmsula. Cultivated elsewhere 

Vernacular . — Sandesra (Guz.), A^ada-nar ay an an ( Tam ). 

Description. — An erect tree, 20 — 30 feet high. Leaves 
^ J ft long; pinnae 10 — 16, leaflets 30 — 40, membranous, 
caducous, close, sessile, obtuse, ligulate Flowers in corymbose 
racemes, pedicels obovoid; buds finely grey-downy; calyx 
very coriaceous, f — 1 inch long, petals scarcely exserted, an 
inch broad, shortly clawed Filaments bright red 3 — 4 times 
the length of the calyx, downy near the base , pod 6-— 8 inches 
long by above an inch broad, 4 — 8 seeded (Flora Br Ind.) 
Much cultivated m Guzerat The natives consider the leaves 
to be of a very hot nature and good for rheumatism and 
flatulence ; they are much used by women after confinement, 
the dose being 3 tolas of the juice with 3 tolas of ghi every 
morning, and strict diet for 16 days. There is a superstition 
that the touch of the root removes the pain of a scorpion 
sting The gum is dark-coloured and mucilaginous, but un- 
important. 


SARACA INDICA, Linn . 

Fig.— Bedd. FI Syl , t. 57, Burm FI Ind., 85, t 25, 
f. 2 ; Wight Ic., t. 206, Bot Mag , 3018. The Asoka tree 
(Eng.), Jou^sia Asjogam ( Fr .). 

Hab. — Himalaya to Ceylon. The bark. 

Vernacular . — Asok ( Hind , Beng.), Ashoka (Men ,), Asupala 
( Quz ), Ashogam (Tam.), Asoka (Gan.). 

History, Uses, &C. — This tree is covered with cymes 
of rich orange-coloured flowers m March and April which gra- 
dually turn red. In the fourth act of the Mncchakatika it is 
likened to a blood-stained warrior. Asoka is famed m Hindu 
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and stake them together. Then add one drop of a mixture of 
equal parts of strong sulphuric and nitric (1*42) acids. After a 
little agitation the appearance of the respective mixtures will 
be as follows . — 

“ Copaiba — Colour famt reddish-brown with a deposit of 
resm on the sides of the tube. 

“ Wood Oil. — Colour intense purplish-red, becoming violet 
after some minutes. 

“ Oleo-> esin of Hao dwickia. — No perceptible alteration, the 
mixture pale greenish -yellow. 

“ By this test the presence m copaiba of one-eighth of its 
volume of wood oil may be easily shown. 

** The balsam of Hardwickia has been used m India for gonor- 
rhoea, and with as much success as copaiba ” (Op. at ) 

Chemical composition. — Broughton, who has investigated it 
chemically, obtained by prolonged distillation with water 
an essential oil £o the extent of 25 per cent, from an old speci- 
men, and of more than 40 per cent, from one recently collected 
The oil was found to havo the same composition as that 
of copaiba, to boil at 225° C , and to rotate the plane of polari- 
zation to the left. The resin is probably of two kinds, of which 
one at least possesses acid properties. Broughton made many 
attempts, but without success, to obtain from the resin crystals 
of copai vie acid. 

Trachylobium Hornemannianum, Iloyno. 

Hab . — Africa. Vernacular. — Sandards. 

Cum Copal is administered internally m native practise as 
an astringent, anthelmintic, diuretic and emmenagogne ; with 
honey it is applied to remove opacities of the cornea, with olive 
oil it is dropped into the ear m earache, made into an ointment 
it is applied to wounds to promote granulation ; the fumes are 
inhaled m catarrh, made into an ointment with pitch it is 
applied to ringworm. In Ajmere fine shavings of the gum made 
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up ipto a medicine called Khairva are used to stop haemoptysis. 
( Irvine , Med Top , p. 132 ) The gum is too well known as an 
article of commerce to require description. 

CASSIA FISTULA, Linn. 

Fig. — Wight [ c ., t 269; J Sentl and Turn., t. 87 Purg- 
ing cassia, Indian Laburnum {Eng ), Casse Caneficier {Ft ). 

Hab . — India, wild or planted. The fruit. 

Vernacular. — Amalt6s, Kirv6h {Hind. ) , Bhava {Mar ), Gur- 
mala {Guz.), Kakke-k&yi {Can.), Ah alia {Cing), Konraik-kai, 
Sharak-konraik-kai, Mambala-konnai {Tam.), Sondhali {Beng ), 
Rela-kayalu {Tel ), Konnan {Mai ). 

History, Uses, &C. — The Sanskrit names for the tree 
are Aiagbadha, Suvarnaka (golden), and Rajataru, or Nn- 
padruma (royal tree), on account of the beauty of the long 
racemes of yellow flowers, which resemble those of the Laburnum, 
but are much larger. It is sacred to Ganesbwar, the St Janu- 
anus of India , m Mysore stakes cut from the tree are fixed m 
the ground and worshipped. In Hindu medicine the pulp 
is used as a cathartic, and the root is also sometimes given as 
a laxative A compound decoction (A-ragbadhadi) is directed 
to be used by Chakradatta , it contains Cassia pulp, Picrorrhiza 
Kurroa, Chebulic myrobalans, long pepper root and Cyperus 
rotundus, {Dutt's Hindu Mat. Med , p. 155 ) In Mahometan 
works the drug is called Khiyar-shambar, an Arabic corrup- 
tion of the Persian Khiyar-chambar, and the pulp Asal-i- 
Khiyar-chambar (honey of Khiyar-chambar). Chambar means 
a necklace m Persian, and is probably an allusion to the 
structure of the pod. Persian dictionaries give Katha-el-Hmd 
(Indian cucumber) as the Arabic name. Through the 
Arabians the drug became known to the later Greek physicians. 
Nicolaus Myrepsicus calls it y\vKOKa\aij.ov Joannes Actuarius, 
who practised at Constantinople towards the close of the 13th 
century, describes it minutely. * In the MaTchzan-el-adioiya 


* Meth Med v, 2 
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the pods are directed to be slightly warmed, and the pulp 
extracted and rubbed up with a little almond oil for use It 
is described as lenitive, useful for relieving thoracic obstruc- 
tions, and heat of blood, a safe aperient for children, and 
women even when pregnant, but slow in its actiOD. With 
tamarinds it is said to be a good purge for adust bile , with 
turbith or polypodium for cold humours and melancholy; with 
linseed or almond oil and combined with other suitable reme- 
dies, such as Dulcamara, it is recommended for the removal of 
obstructions of the abdominal viscera. Externally it is said 
to be a good application m gout, rheumatism, &c. The flowers 
and leaves are said to have lenitive pi opei ties, and a conserve 
of the former is mentioned. Fiom 5 to 7 of the powdered 
seeds are prescribed as an emetic, and the shell of the pod 
rubbed down with saffron, sugar, and rose water, m difficult 
parturition Amslie notices the use of the pulp and flowers by 
the natives of India Dr. Irvine ( Topoyr of Ajmecr) states 
that he found the root act as a strong purgative. It is also 
repoited to be m use as a purgative m Guzerat In the Couean 
the juice of the young leaves is used to cure ringworm, and to 
allay the mutation caused by the application of the marking- 
nut juice. Rumplnus remarks that the Portuguese make a 
confection of the young pods and also of the flowers A 
peculiar gum swelling up m water like tiagaeanth issues from 
the tree when bruised C. biasiliana and C. moschata, the 
Oanafistola de purgar of Panama, Petite Casse d’Amenquo of 
the French (cf llanbiny Science Papers, p. 318), have been 
introduced mto India, and have pvopeitios similar to those of 
C Fistula. 

Description. — The ovary of the flower is one-oelled, 
with numerous ovules, which, as they advance towards maturity, 
become separated by the growth of intervening septa. The 
ripe legume is cylindrical, dark chocolate brown, 1-jjr to 2 feet 
long, by § to 1 inch in diameter, with a short strong woody 
stalk, and a blunt end suddenly contracted into a point. The 
fibro -vascular column of the stalk is divided into two broad 



LEGUMINOSjE. 


513 


parallel seams, tne dorsal and ventral sutures running down the 
whole length of the pod The sutures are smooth, or slightly 
striated longitudinally , one of them is formed of two ligneous 
bundles coalescing by a narrow line; each of the 25 to ICO 
seeds which a legume contains, is lodged m a cell formed by 
very thin woody dissepiments* The oval flattish seed, from 
3-1 Oth to 4-10th of an inch long, of a reddish-brown colour, 
contains a large embryo whose yellowish veined cotyledons cross 
diagonally, as seen on transvei'se section, the horny white albu- 
men. One side is marked by a dark line (the raphe). A very 
slender fumcle attaches the seed to the ventral suture. In 
addition to the seeds the cells contain a soft black pulp which 
has a mawkish sweet taste. (Pha7*macogi aphia.) 

Chemical composition . — According to Riaconnot, 20 parts of 
the pulp consist of sugar 12*00, gum 1 35, astringent matter, 
gluten, colouring matter and water make up the remaining nor- 
tion, the water amounting to about 3*80. 

C Fistula roots . — The bark was cai-efully separated from 
tbe root- wood, the two dried separately and reduced to fine 
powder. The root-bark was astringent m taste, while the root- 
wood possessed a somewhat bittei -sweet flavour. The analysis 
showed! the following results — - 


Root-bark 

Root wood 

Water . ... 

10 01 

8 21 

Ash * * ••«»#* * ..... 

8-92 

2 29 

Petroleum ether extract.. 

32 

*52 

Ether extract . .* .« 

2 17 

* 45 

Absolute alcohol extract . . 

17 62 

4 56 


Manganese was absent m the ash both from the root-baik and 
root-wood, the former contained iron m veiy maiked amount. 

No alkaloidal principle could be detected , lesins were pre- 
sent ; astringent matter m very marked quantity m in© root- 
bark, and to a small amount m the wood The astringent matter 
was of the colour of kino, and afforded an mky col< nation with 
ferric chloride ; no gallic acid could be detected 
65 
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A principle soluble in petroleum ether was present both in 
the bark and wood., which yielded a bright red coloration with 
alkalies, the colour being changed to yellow by acids, and restored 
by alkalies. A. bitter principle was also present to which the 
taste of the wood is probably due. In Older to separate resins 
a large amount of the wood was exhausted with alcohol of 85 
per cent , the alcohol evaporated off, water added to the 
extract, and the turbid mixture agitated with ether. During 
agitation chocolate-coloured flocks sepaiated The ethereal 
solution left on evaporation a reddish-yellow, soft, non-crystal- 
lme, and somewhat bitter residue The aqueous solution, after 
dissolved ether had been expelled, was filtered to separate the 
chocolate-coloured flocks already mentioned, and the filtrate 
saturated with salt m 01 der, if possible, to separate resin, but 
with negative results. The liquid was next agitated with acetic 
ether, the ether left on evaporation a slightly bitter principle, 
which was nearly wholly soluble m cold water. This principle, 
and the chocolate- coloui ed resin, insoluble m ether, were 
separately taken m doses of 0 T of a gram, without producing any 
purgative action. 

The pulp of C. moschata is m the form of dry circular discs, 
similar to small gun wads, of a light yellow colour, with a seed 
.loose m the centre ; it tastes astringent without any sweetness. 
The pulp dried at 100° O. lost 7 26 per cent, of moisture, on 
incineration it yielded 5 77 per cent of ash, the composition of 
which presented nothing peculiar. To rectified spirit the pulp 
yielded 20 06 per cent of extractive; dried at 100° C. the 
extiact was acid ; after extraction with cold water the insoluble 
residue was 4 55 per cent calculated on the extract. This 
lesidue on drying formed daik easily friable lumps, which 
gave a dark chocolate coloured powder In alkaline solutions 
it was soluble and was precipitated by acids m dark brown 
flocks ; it had the properties of an acid resin. The aqueous solu- 
tion of the alcoholic extract was concentrated, and when cold 
saturated with NaCl, light brown flocks separated , the liquid 
was filtered and the precipitate washed with a saturated solu- 
tion of NaCl, the filter paper was then dried and digested 
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with ‘absolute alcohol. The extract obtained on evaporatings 
off the alcohol amounted to 2 '74 per cent. This extract was 
of a light fawn colour, easily soluble in alkaline solutions, 
somewhat soluble in water, and precipitated imperfectly from 
its alkaline solution by acids. It also possessed the properties 
of an acid resin. The filtrate obtained after precipitation cff 
the second restu by Nad, while still acid, was agitated with 
ether, the ether extract amounted to 0*1 6 per cent. After sepa- 
ration of the ether the aqueous solution, still acid, was agitated 
with amylic alcohol, by which 2*77 per cent, of extractive was 
obtained. The amylic alcohol extract was astringent to the 
taste, precipitated gelatine, gave a dirty olive-green precipitite 
with ferric chloride, and yielded a reddish notation with 
alkaline hydrates, no further examination of the aqueous 
solution was made. The purgative principle would appear to 
be one or both of the resins, 0*2 gram of the first resin was 
dissolved m a few drops of ammonia, the liquid heated to expel 
excess of NEI 3 , diluted with water, and injected into a full 
grown cat’s stomach In 3 5 hours the cat was purged. 

The pulp of G. brasthana is soft, dark and sweet, with an 
offensive odour ; butyric acid was detected in it. A erystal- 
lizable acid, soluble in ether, was also separated, as welt as an 
acid resin and saccharine matter, and a principle soluble m 
ether which had an odour somewhat like vanillin. 

Commerce . — Cassia pods (Casse en Mtons, Fr.) are worth m 
India about Rs. 1 4 per kandy of 5 cwts. 

CASSIA TORA, Linn. 

Fig. — JELheede, Hort. ‘Mai. ii ., t. 53 ; Dil Eli. 63,/. 73. 

Hab. — Throughout India. The leaves and seeds. 

Vernacular. — Panwar, Chakannd {Hind ), Kovaria (Guz.) } 
T&kala, Tarota (Afar.), Tantepu-chetta, Tagansha-cbettu {Tel.), 
Ushit-tagarai, Tagarai {Tam.), Takkanke, Tegarasi (Can.), 
Tora ( Cingh .). 
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History, Uses, &C. — This plant is called by Sanskrit 
writers Chakramarda, " destroying ringworm,” Prapnnata or 
Frapnnada, tod Uranaksha ; it has a great reputation m all 
kinds ot Bkin -diseases. Chakradatta directs the seeds to be 
steeped m the juice of Euphorbia Henifoltct, and afterwards to 
be made into a paste with cow's urine as an application to 
cheloid tumours. He also recommends the seeds together with 
those of Pongumia glabra as a cure tor ringworm. The Arabs 
call the seeds Am-es-sardtin, or crab's eyes. Under the names 
of Sanjisaboyah and Sangisaboyah, Mahometan writers give an 
exact description of the plant, and notice the closing of the 
leaves ax night- They consider the seeds and leaves to have 
solvent properties in those forms of skm-disease accompanied 
by induration, such as leprosy, cheloid, psoriasis, & c., and men- 
tion their having been used with advantage in plague (waba), 
a term which 13 rather indefinite. . C. Tora and Sophera are 
named Gallinaria by Rumphms. (Sort. Amb. v., 97, figs. 1, 2.) 
Ainslie says. — '‘The mucilaginous and fetid smelling leaves of 
C. Tora are gently aperient, and are prescribed in the form of 
decoction; and m doses of about 2 ounces, for such children 
as suffer from feverish attacks while teething, fried xn castor- 
oil they are considered as a good application, to foul ulcers. 
The seeds ground with sour buttermilk are used to ease the 
irritation of itchy eruptions ; and the root, rubbed on a stone 
with limejuice, is supposed to he one of the best remedies for 
ringworm. The leaves are also used as a poultice to hasten 
suppuration.” The plant is to be found as a weed in every 
garden, and is used as a domestic remedy in the manner de- 
scribed by Ainslie. In the Concan the following prescription 
is used for itch : — Cassia Tora seeds, '6 parts ; Psoralia coryli - 
folia seeds, 4 parts ; Carrot seeds, 2 parts ; powder, soak m 
cow's urine eight days, and apply-. Lately the seeds have been 
recommended as a Coffee-substitute. They are also used as a 
dye. 

In India the young leaves are cooked and eaten on the four 
Saturdays in the month of Shravan; they are one of the five 
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vegetables particularly acceptable to the gods; the others 
are Bauhinia malabarica , Amarantus gangetxcus, Celosia 
argentea, and Phalangium tuberosum. 

Description. — Leaflets 5 pairs, obovate, obtuse, glabrous, 
the terminal pair being ranch the largest, all folding up closely 
at night; flowers axillary, generally m pairs, dull yellow; 
legumes about 6 inches long, narrow, quadrangular, about £ of 
an inch in diameter, containing numerous elongated, very hard 
greyish seeds, the ends of which appear as if cut off obliquely. 
The whole plant has a fetid smell. The leaves when full 
grown are mucilaginous, and have « nauseous taste, but when 
young they are much used as a vegetable. 

Chemical composition.— The seeds have been examined by 
Elbome ( Pharm Journ., Sept. 22nd, 1888), who found them to 
have the following percentage composition : — 

W ater ... ... ... ... ... ... ... ... 27 # 2 

Petroleum ether extract ... , ... 6*75 

Ether extract -86 

Absolute alcohol extract ... 1*63 

Watery extract ... 20*00 

The ethereal extract and the alcoholic extract contained a 
glucosidal substance of a yellow dolour insoluble in water, 
soluble in alcohol and in watery solutions of potash with a 
blood-red colour. These solutions are precipitated by hydro- 
chloric acid. The precipitate has great analogies with chryso- 
phanic acid, but according to Elbome appears to correspond 
with emodin m composition. Emodm (G ,5 H ,0 O 5 ) is tnoxy- 
methylanthraqumone and chrysophamc acid dioxymethy- 
lanthraquinone. The properties of the plant are due to the 
presence of emodin. In order to extract it the powdered seeds 
should be treated with dilute alcohol, the tincture filtered, and 
the alcohol distilled off. The residue is then to he diluted with 
water, acidulated with hydrochloric acid, boiled for ten mjnutes, 
and wben cold agitated with ether which dissolves the emodin. 
Emodin agrees with chrysophamc acid m most of its properties. 
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but may b© distinguished by its insolubility m benzine, and 
greater solubility in ether and alcohol. 

The leaves of this shrub contain a principle similar to 
cathartm, and a red colouring matter as m Senna leaves. They 
yield 18 per cent, of mineral matter on incineration. 

Cassia alata, Linn , Wight Ic., t. 253, is not a native 
of India, but has been introduced from the West Indies, where 
it has a reputation as a remedy for nngVorm, and is used 
internally to promote expectoration, the action of the bowels 
and the secretion of urine. 

The evidence which was collected by the authors of the 
Pharmacopoeia of India is strongly m favour of its efficacy, and 
supports the favourable opinion of it expressed in the Bengal 
Dispensatory The best way of applying it is to bruise the 
leaves and mfx them with limejuice, the paste thus .prepared is 
spread upon the affected part. The leaves have also purgative 
properties, and have been used in the same manner as Senna. 

Description. — The leaves are two feet long or more, and 
consist of a triangular petiole, with from 8 to 14 pairs of leaflets. 
The first pair are the smallest, and are placed near the branch 
and separated from the second pair by a longer interval than 
there is between the other pairs The terminal leaflets are as 
much as 5 to 6 inches in length. They are all obovate-oblong, 
obtuse, mucronate, and glabrous on both sides, and taste like 
Senna, but less nauseous. 

This shrub has no proper Vernacular names, but is known in 
Southern India as “ foreign Sesbania grandifLora ** a. g., Shimai- 
agatti ( Tam . ) , and in Bengal as “ Bingworm shrub*” Dadmar- 
dan. Late Sanskrit writers have given it the name of 
Didrughna, which has the same meaning. 

CASSIA AURICULATA, Idem. 

Fig. — Phik. Aim., t. 314, f. 4. 

Hab. — Central Provinces, W. Peninsula, Ceylon. The 
bark and seeds. 
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Vernacular. — Tarwar ( Hind , Mar.), Avala ( Guz .), Avirai 
(Tam.), T&ngedu (Tel.), Tangadi-gida, Avara-gida (Can.), 
Ranavara (Cingh.). 

History, 'Uses, &C.— Ainslie says- — “The small, flat, 
pleasant-tasfced, heart-shaped seeds of this species of Cassia, the 
Vytians reckon amongst their refrigerants and attenuanfcs, and 
prescribe them m electuary, in cases m which the habit is 
preternaturally heated, or depraved. They also consider the 
powder of the dry seeds as a valuable external remedy ( blown 
into the eye), in certain stages of ophthalmia, of the electuary 
the dose is a small teaspoonful twice daily. Dr. Kirkpatrick 
(Cat of Mysore Drugs) brings to notice the astringent proper- 
ties of the bark, and speaks favourably of the use of the 
seeds m an application to the eyes in chronic purulent 
conjunct vitis. 

C auriculata is of great importance to the tanner; and to 
workers in iron, who use the root in tempering iron with steel. 
(Gibson ). Another common use to which the wood is applied 
is the making of Datwans, or native tooth-brushes , for this 
purpose it is preferred to that of any other plant. The shrub 
yields an adhesive gum. 

Dr. P. S. Mootooswamy informs us that in Tanjore the root 
is used in decoction as an alterative, as -well as a medicinal oil 
prepared from the bark, which is called ra Tamil dverax-yennai. 
The leaves infused yield a cooling drink, and ground to a paste 
with water and the seeds of Phaseolus tadiatus and poppy seed 
they are applied to herpetic eruptions. From the floweis a tea 
is prepared which is prescribed m diabetes A compound 
syrup is prepared with the flowers, mocharas, and Indian sar- 
saparilla which is prescribed for nocturnal emissions. The 
seeds are also used in diabetes and Ophthalmia, a compound 
powder made with all the parts of the plant is considered a 
specific in. the former affection , it is called duel a%-panjhangum 
m Tamil, and is administered mixed with honey m doses of a 
tea-spoonful. Dr. Mootooswamy states that he has known 
diabetes and chylous urine to be cured by it. 
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Description. — The bark as -generally met with is about 
as thick as cinnamon, nearly smooth, externally reddish-brown, 
internally olive-green ; it occurs in small strips or quills. Taste 
sweetish, and moderately astringent. Sections examined under 
the microscope show a deposit of crystals arranged like rows 
of beads 'm the course of the vessels, otherwise there is nothing 
remarkable. The seeds are smooth, flat, of an oval, oblong, or 
obscurely triangular form, obtusely pointed at one end. Their 
colour is brown, or dull olive-green > they are tasteless and 
inodorous. 

Chemical composition. —The young bark yields 22*3 per cent, 
of aqueous extract, and 24‘8 per cent, of alcoholic extract ; in 
the former was estimated 119 per cent, of tanning and m the 
latter 14'2 per cent. The tannin gave a greenish precipitate 
with ferric salts. The bark contained 7* 3 per cent, of moisture 
and 4*1 per cent, of ash. 

CASSIA SOPHERA, Linn k 

Fig — Jacq. Ic.j t- 73; Rheede, Sort. Mai. ii., t. 52. 

Hab. — Himalayas to Ceylon, Cosmopolitan in the tropics. 
The leaves, seeds and roots. 

CASSIA OCCIDENTALS, Linn. 

Fig. — -Hot. Meg. t.' 83. Negro Coffee (Eng.), Cafetier des 
n^gres (Fr.). 

HaD.— Cosmopolitan in the tropics, probably introduced 
into India. The seeds and leaves. 

Vernacular. — Kasondi, Gajarstfg, Sari-Kasondi ( Hind.), R6n- 
tfikala (Mar.), Kasonda ( Beng .), Ponna-virai, Pera-verai (Tam.), 
Tagara-chettu, Paidi-tangedn (Tel.), Dodda-tagase (Can.). 

History, Uses, &C. — Cassia Sophera, in Sanskrit Kasa- 
marda. “ destroyer oi cough/ 5 is a native of India, whilst Q. occi- 



LEGimiNOSJE. 


521 


ientalis appears to have been, introduced, but is a -widely scat- 
tered plant from the Himalayas to Ceylon. The natives usually 
call both plants by the same name, bat if they wish to distinguish 
them the adjective * black' is applied to C. Sophera. 

These plants are supposed by the Hindus to have expectorant t 
depurant and alterative properties, and the roots are given 
with black pepper as a remedy for snake bites. The seeds of 
C. Sophera and of Haphanm saMaus are rubbed into a paste 
with sulphur and water and applied to patoh.es of pitynasis and 
psoriasis, and a paste of the root with sandalwood is used for 
the same purpose. Mahometan writers treat the two plants as 
varieties of the same species; they describe Kasondi as alexi- 
pharmic, useful m the expulsion of corrupt humours and to 
relieve cough, especially whooping cough. Both plants are 
purgative*, the dose of the leaves being about 90 grams. In 
the Ooncan 4 to 12 graius of the seeds are pounded and heated 
with 3 drachms of women’s or cow's milk, strained, and given 
ouce a day as a cure for the convulsions of children, or a larger 
dose may be given to the mother or wet nurse, as m the case 
of senna, the purgative- effects are communicated to the milk. 

In the French African colonies the needs ot C. occidentahs 
are called “ negro coffee they are employed there and in the 
West Indies as a febrifuge, chiefly in the forpa of vinous tinc- 
ture (§ii to Oij of Malaga wine), an mtnsion of the root is 
considered by the American Indians to be an antidote against 
various poisons, and a decoction of the whole plant is a popular 
remedy m hysteria, it relieves spasm and expels wind m the 
intestines, Torrefactxon is said to destroy the purgative 
principle in the seeds, and make them taste like coffee. 

In Gambia the root is used as a, preventive of fever, a decoc- 
tion being taken every morning; and Ihe leaves are applied m 
erysipelas and local inflammations 

Description.— C. Sophera —Erect, branched, glabrous; 
leaflets 6 to 12 pair, lanceolate, or oblong-lanceolate, acute; 
with a single gland near the base ot the petiole , 
racemes terminal or axillary, few flowered; upper petal refuse. 
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legumes long, linear, turgid, glabrous, many- seeded; suture 
keeled; seeds horizontal with cellular partitions ; flowers mid- 
dle-sized, yellow. The plant has a heavy disagreeable smell, 
and a purplish tinge ; the root is fibrous and woody, with a 
blackish bark giving it the appearance of having been barnt, 
and has a ttfcrong odour of musk. It 'springs up upon waste 
ground during the rams, and flowers in November. The plants 
often last for several years, and attain a considerable size. 

C. occidentalism — Erect, branches glabrous ; leaflets 3 to 5 pairs, 
without glands between them, .ovate-lanceolate, very acute, 
glabrous on both sides; petiole with a large sessile gland 
near its tumid base; flowers iongisb-pedicelled, yellow, upper 
ones forming a terminal raceme, lower ones 3 to 5 together on 
a very short axillary peduncle; legumes long, surrounded with 
a tumid border. The seeds are of a grey colour, and of thg 
shape of rounded discs, from to of an inch m diameter, 
and TS of an inch m thickness.. The plant appears m the rams 
upon waste ground and rubbish; it has a si.ckly offensive smell, 
and closely resembles C. Sophira 

Chemical composition . — The roots of C. Sophera contain a 
resinous substance affording fine red solutions with alkalies, and 
a bitter principle, not of an alkaloidal nature, in the aqueous 
solution of the alcoholic extract. Water dissolves out a red 
pigmental glucoside yielding a decomposition product insoluble 
in water. The leaves contain cathartm, colouring matter, and 
1 2 per cent, of saline residue. Examined by Clonet ( 1 876), the 
seeds of O. occidentalis were found to contain . — Fatty matters 
(demand margann), 4*9; tannic acid, 0*9; sugar, 2*1; gum, 
28 8; starch, 2*0, cellulose, 34-0; water, 7*0, calcium sulphate 
and phosphate, chrysophamc acid, 0*9: malic acid, sodium 
chloride, magnesium sulphate, iron, silica, together, 5*4; and 
achrosine, 18*58 pert? m TOO. The latter substance was obtained 
by exhausting too powder of the seeds previously treated with 
ether, by means of -^eohol of 60 per cent. The alcohol is 
distilled off, the syrupy vSidue treated with absolute alcohpl, 
which dissolves out Various constituents, leaving a solid brown 
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red mass, having when dry a resinous fracture, and being 
soluble m water, to which it communicates a garnet colour. It 
contains C,H,0,lSr, and S, but its exact composition has not 
been determined (it is most likely a mixture of various bodies). 
It is soluble also in Weak alcohol, and in acids and alkalies. 
The colour cannot be fixed upon tissues by any known mordant. 
This circumstance induced Professor Clonet to term it achro- 
sme, or “not colounng,” although being coloured itself. The 
seeds are the most active part of the plant, and readily act as 
an emeto-cathartic. (Yeat-Book of Pharmacy, 1876, p. 179.) 

We have separated the colouring matter as above described, 
and after dissolving in water and filtering, the solution was boiled, 
whereupon most of the colour was thrown down as a brown 
precipitate. The precipitate was well washed, dried and pow- 
dered. The powder, of a greenish brown colour, was very 
soluble in ether and alcohol, and sparingly soluble in benzol, 
and -separated on evaporation of the solvent into yellow 
crystals which became red on exposure to the air It melted 
at 245° 0., and at a higher temperature gave off yellowish green 
fumes partly subliming m yellow needles which struck a fine 
red, colour with caustic potash and orange brown with sulphnnc 
acid. These and other tests indicate the presence of an anthra- 
quinone derivative very closely allied to emodm 

The powdered seeds burnt with soda lime yielded 2*75 per 
cent, of nitrogen, which, calculated into proteids, shows the 
presence of 17*4 per cent. 

Comma cp. — The seeds of these plants are not collected in 
India, but in Senegal they are. used as a coffee substitute, and' 
are exported to some extent. 

CASSIA. ABSUS, Linn* 

Fig. — Burm. ZeyX., t. 97. 

Hab. — W. Himalayas to Ceylon. The seeds. 

Vernacular — Ch&ksri, CMkrit ( Hind ), Kankuti, Chimr 
(Mar.'), Chinol ( Guz ), Karunkanam, Kattukkol {Tam ), Chanu- 
pfila-vittulu (Tel.), Bu-tora (Cing ) 
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History, Uses, &C. — These seeds were used by the 
ancient Egyptians, through them the Greeks and Romans be- 
came acquainted with the drug. Dioscondes notices them as 
produced m Egypt, and calls them Akakfilis.* Mahometan 
■writers following the Greeks describe the seeds as attenuant 
and astringent, and- say that they strengthen the sight when 
used as a collyrvum ; they direct them to be prepared by 
enclosing them in a little dough and placing therrt inside an 
onion, which is then baked. The Arabic names For the seeds 
are Hab-es-soudan, and Tashmizaj, the latter being a corruption 
of the Persian Chashmizak. In Persia they are also called 
CheshfUak and Chashtim. According to Ibn Baitar, chose which 
come from the Soudan are the largest and best. In some books 
a plaster made from the seeds is recommended as an application 
to wounds and sores, especially of the penis. In purulent con- 
junctivitis about a gram of the powdered seed prepared in the 
manner already mentioned is introduced beneath the eyelids. 
M. Cailliaud gives us the following description of the use of 
the seeds in Egypt — “ On concasse les grains et on Ies monde 
de leur tumque ; elles se r^duisent en une poudre jaun&tre que 
Ton met seche en petite quantity a I’mt^neur de la paupiere 
mferieure, que Ton a eu som d’abaisser. On verse la poudre 
entre le globe de l'ceil et la paupiere, en faisant tomber douce- 
ment cette poudre de dessus une petite piece de monnaie oil on 
Fa placde. Cette application cause une cuisson et une gdne, qui 
font temr les paupi^res ferrates, et qui font couler des larmes. 
La douleur se dissipe par degr4s, en une demi-heure on an 
pea plus ; et les yeux, qm £taient fort mject^s de sang avant 
et pendant F operation, diminuent de rougeur, reprennent 
F&dat de la sant^, et font succ&ler nne sensation de bicn-etro 
k Fappesantissement et 4 Fmcommoditd qui out precddd. L’ex- 
perienoe nous a fait concevoir Futility de ce remede, dans le 
cas ou Fmflammation, devenue cbronique, est entretenue par 
un relachement des parties. ( Centurie de Plantes d’Afrique, p. 
26.) The drug was tried by Dr. Harbauer at Brussels in 1822 


* Diob. i„ 103 
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with satisfactory results. ( Confer Graefe and Walthers Jour., 
1825, Vol VI, p. 1.) Dr. G. Smith, who tried it in the Eye 
Infirmary at Madras, thinks it a painful and dangerous appli- 
cation m ophthalmia and granular lids He does not say, how- 
ever, whether the seeds were baked before they were applied. 

Description — Chaksu seeds are black and polished, flat, 
of an irregular oval or oblong shape, the end where the hilum 
is situated is rather more pointed than the other, length and 
breadth nearly alike, about -}\ to of an inch, testa horny and 
thick, cotyledons yellow, taste bitter. 

Chemical composition . — The seeds reduced to fine powder 
lost 13 54 per cent, at 100° C. The ash amounted to 3 74 per 
cent., and contained a trace of manganese. 

On analysis the following results were obtained: — 

Petroleum ether extract 6*24 per cent. 

Ether ,, *16 „ 

Absolute alcohol ,, 1*75 ,, 

Cold water ,, 22 56 „ 

The petroleum ether extract was of a bright yellow colour, 
and consisted of a non-drying oil, insoluble m alcohol. Ho red 
coloration was produced by alkalies: saponified with alcoholic 
potash, and the soap treated with petroleum ether, it yielded 
no extractive. 

The ether extract consisted wholly of a trace of oily matter, 
completely soluble in petroleum ether. 

The alcoholic extract was yellow, brittle, and hygroscopic, 
and without bitterness. By treatment with water a yellow 
solution was pioduced which gave a brown coloration with 
ferric chloride Extracted with water acidulated with sul- 
phuric acid, the solution afforded marked indications of the 
presence of an alkaloidal principle. Alkalies imparted a bright 
yellow coloration to the solution. The extract also contained 
a yellow resin insoluble in alkalies. 

The aqueous extract reduced an alkaline copper solution on 
boiling, and gave a precipitate with acetic acid and fen ocyamde 
■of potassium. 
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The residue insoluble m water contained no starch* 

Corrirnerce*-~~- r Ehe seeds are collected in many parts of India* 
Value, Rs. 4 per Surat maund of 37^ lbs. 

CASSIA ANGUSTIFOniA, Vahl 

Fig.- -Royle III., t 37 j Bentl. and Trim., t. 91. Senna 
(Eng.), S^ne (TV.). The leaves. 

Hab. — Africa. Cultivated in India. 

Vvrn acular Sana- maki, Sona-maki (Hind.,' Mar., Guz.), 
Nila viral (Tam., Can.), Nelaponna (Tel.). 

History, Uses, &C. — Senna waa first used as a purgative 
medicine by the early Arabian physicians, who introduced 
it into Europe. The San a- maki of native works on Materia 
Medica is Arabian Senna imported into India The same 
species ha3 latterly been cultivated in this country, especially 
about Tinhevelly, from Which place large quantities of the leaf 
are exported to Europe. In the Bombay market Indian grown 
Senna is now always obtainable ; much also passes througbr 
the port on its way to Europe, being brought up from Tuticorm 
by the steamers which ply round the coast. Bombay is, 
moreover, the chief port for the importation of Arabian Senna, 
which is shipped from Mokha, Aden, and other Red'Sea ports, 
and, re-exported, is known m Europe as Bombay Senna.* 
S&na-maki is described in native works on Materia Medica 
as a purgative Of phlegm and adust bile, clearing the brain, 
and acting as an attenuant of the system generally ; it is 
considered especially useful in those diseases which are caused 
by an accumulation of corrupt humours, such as gout, rheuma- 
tism, &c* It is also thought to clear the skin of pimples, to 
expel worms from the intestines, and to remove any tendency 
to piles. Senna is prescribed m decoction and as a confection. 
A plaster made by mixing the powdered leaves with vinegar 

* The importation of Arabian Senna is rapidly declining owing to the 
Targe quantity of Tnmevelly leaves now offered at extremely low rates 
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is recommended in skin, affections ; and combined witb Henna 
is used to dye the hair black. In the Concan the seeds with 
those of Cassia Fistula are pounded with curds and applied to 
cure ringworm; the seeds of Octssia ob'ovata are used m a simi- 
lar manner. Senna appears to have been introduced into 
Europe by the Arabians about the ninth century. In France, 
in 1542, a pound of Senna was valued at 15 sols, the same 
price as pepper or- ginger. The Arabian Senna, called Sana 
Hajazi or Jabali, is the produce of the uncultivated plant, 
it is collected by the Arabs in a careless manner, and is 
much mixed with pods, flowers, and portions of the stem; 
the natives consider the pods to be quite as efficacious as 
the leaves. 

The therapeutic fiction of Senna pods, as differing widely 
from that of Senna leaves, is the subject of an interesting note 
by Dr. A W Macfarlane. {Lancet, July 27th, 1889.) He finds 
that an infusion of the pods presents the advantage of being 
almost free from taste and devoid of the characteristic odour 
and flavour of the leaves. It appears to increase activity m 
the muscular movements of the whole gastro-intestinal canal, 
acting quite as much on the colon and rectum as on the small 
intestine. It is slower in its action than an infusion of the 
leaves, but equally certain ; an ordinary dose producing one 
motion, seldom more, of soft consistence, in from eight to ten 
hours, without' exciting congestion of the* pelvic vessels, in- 
creasing haemorrhagic or menstrual discharges, or causing 
griping or flatulence. When administered regularly for several 
nights, it promotes the natural evacuation of the bowels, so that 
the quantity taken has to be decreased and eventually stopped. 
It has been fouud Useful in cases of haemorrhoids and in eon* 
stipation of children as well as the aged. 

Description. — Leaves 5 — 8 , j' ugate, oval-lanceolate, taper- 
ing from the middle towards the apex, from 1 to 2 inches 
long, glabrous or scantily pubescent, pale or subglaucous, 
subsessile. Legume from 7 to 8 lines broad ; with the base of 
the style distinctly prominent on its upper edge; seeds obovate- 
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cuneate, compressed; cotyledons plain, extending thelarge 
diameter of the seed in transverse section. (Ohver ) 

Chemical composition. — According to the researches of 
Lassaigne and Feneulle (1821), Bucheim and Lunderqiann (1856) 
fend Kubly (1865), the active principle of senna leaves is 
cathartvn, a combination of cathartic acid with one or more 
earthy bases. Cathartic acid has been shown to be formed of 
carbon, hydrogen, qxygen, nitrogen and sulphur ; it is quite 
soluble in alcohol, but the salts are insoluble, hence the cathar- 
'tin is prepared by precipitating an aqueous extract with a large 
excess of rectified spirit. The active principle of Senna is, 
according to D. R. Stockman (1885) (Arch, fur exper. Pathol 
tind Pharm. and Pharm. Journ. [8], XV., 749,) a yellow colour- 
ing matter,, not containing any nitrogen or sfilphur. and derived 
from a mixture of a derivative of anthracene with a colloid 
hydrate of carbon. Dr. Stockman obtained this substance by 
treating Senna leaves with alcohol acidulated with weak 
sulphuric acid, afterwards with hot alcohol, the result of this 
process was precipitated by hydrate of baryta. In the precipitate 
and m the filtered , liquid cathartic acid is found,, which is 
dissolved and shaken with ether, and the acid is then combined 
with baryta or lead. The liquid which contains the active 
principle is evaporated after being treated with sulphuretted 
hydrogen, and the resulting product dried over sulphuric acid. 

A solution of this substance neutralised by carbonate of soda 
and administered to rabbits produced a violent diarrhoea, in 
large doses it is poisonous ; injected hypodermically or into the 
veins it produces no effect. (Archiv der. Phar., Journ de Pliar et 
de Chim., 1886 ) 

The sugar of Senna leaves was isolated by Kubly in 1865, 
and named Catna t to-mannit. A Seidel, 1885, has farther exa 
mined this substance, for which he proposes the name rt Sennit 
The most satisfactory process for preparing this sugar was by 
concentrating m vacuo the aqueous infusion of the leaves* 
precipitating mucilage and salts from the syrupy liquid by two 
volumes of strong alcohol, filtering, distilling off the -alcohol. 
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diluting 1 tlie residue with -water, digesting for 24 hours with 
oxide of lead, again evaporating 1 m vacuo to a syrupy consistence, 
orystallizing upon flat plates over quicklime, which requires 
four or five weeks, and purifying by recrystallieation from 
methyl alcohol and washing with absolute alcohol. Thus pre- 
pared sennit has the composition 0 6 H l2 0 5 , and forms colour- 
less microscopic hemiednc crystals of the rhombic system, 
mostly sphenoids with curved sides. It has a very sweet taste, 
melts at 183° C« (corrected 185‘°6), and is soluble at the ordi- 
nary terbperaimre (about 20°C.) in If parts of water, 450 of 
absolute alcohol, 48 of alcohol of 90 p. c., 82 of methyl alcohol, 
and about .10 500 parts of absolute ether. It is dextrogyrate, 
unfermentable, prevents the precipitation of copper and iron 
salts by alkalies, and does not reduce Fehlmg’s solution (even 
after boiling with acid), silver nitrate, or solutions of gold or 
platinum By treatment with dilute mtnc acid, it yields oxalic 
acid, but no mucic acid. On evaporating sennit with an excess 
of dilute nitric acid, a snow*white mass is left, which dissolves 
with an intense yellow or yellowish colour m sodium acetate ; 
on the addition to the ammouiacal solution of a drop of barium 
chloride solution, a reddish brown precipitate is produced, the 
liquid gradually becomes rose-coloured, and on spontaneous 
evaporation leaves a raspberry red residue Similar colorations 
are produced by strontium chloride, but the residue is m trans- 
mitted light rose-coloured, while in reflected light it is green, 
and has a metallic lustre. These characteristic colour reactions 
are at once produced in the solution in sodium acetate men- 
tioned above. Inosit, quercit, and probably prait, give a 
similar reaction; but notmannit, dulcit, glucose or saccharose. 
Compounds with calcium, barium and lead were prepared; 
also an acetyl compound, showing sennit to be a pentatomic 
alcohol. ( Amer . Jour- Pharm., Nov., 1885; Near -Booh of 
Pharm , 1886.) Two comparative experiments with senna 
pods by E. F. Salmon (Pharm. Journ., Oct 1 2th, 1889) 
showed that they are richer in cathartm than the leaves, 
and are practically free from the resins and volatile oil 
contained in them. 

67 
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From the examination of the ash of some samples of Tinne- 
velly senna, Heisch reports that the average is 11*85 per cent. ; 
of this 2*43 parts are soluble m water, 8*66 are soluble m acid, 
and 0*26 are insoluble. This composition's very similar to that 
pf the ash of Alexandrian senna leaves. 

It has been shown in a paper by C. L. Diehl ( [Pharm . Joum , 
March 1 8th, 1876), that senna leaves when treated with alcohol 
and dried, will give preparations, which while possessing the 
purgative qualities of the leaves, are tasteless and do not gnpe. 

Cold water readily dissolves the catliartin from the pods, 
which it will not do from the leaf, owing to the impervious 
nature of its epidermis. 

Commerce . — The imports of Arabian Senna into Bombay for 
many years amounted to about 5,000 cwts annually , half this 
quantity was re-exported. Value, Us. 5 to 6 per cwt It was 
brought from Jedda, Aden, and Zanzibar, but now it is hardly 
obtainable, having been driven out of the market by Tmnevelly 
Senna. 


TinneVelly Senna is exported from Tuticorin, and the season 
for collecting the leaves extends from June to December. The 
exports during the last five years were as follows • — 


Year 

*2 

I 

p 

British Porte 
' in other 
Presidencies. 

British Ports 
withm th© 
Presidency. 

Total. 


Cwts, 

Value, 

Rs 

Cwts 

Value, 

Rs. 

Cwts 

Value, 

Rs. 

Cwts 

i 

Value, 

Rs. 

1883- 84 ... 

1884- 85 ... 

1885- 86 ... 

1886- 87 ... 

1887- 88 ... 

8,469 

6,688 

9,575 

10,205 

17,422 

83,772 

83,494 

36,369 

1,39,808 

2,66,690 

1,682 

4,364 

2,606 

2,911 

3,964 

16,343 

32,208 

32,302 

31,904 

52,179 

139 

* *♦ 

780 

10,151 

11,052 

12,861 

13,116 

21,376 

1,00,115 

1,15,702 

69,451 

1,71,712 

3,18,869 


CASSIA OBOVATA, Goliad. 

-Wight Ic., t. 757; Rentl. and Trim ., t. 89. Italian 
Senna (Eng.), Send d’ Italie (Fr.) . 
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Hab. — Punjab, Sind, W. Peninsula. The herb. 

Vernacular. — Snrati-sonamukhi (Ghiz.), Bhui-tarwar ( Mar.) 
.Nila vagai {Tam.) 

I>eSCription, Uses, &C — This 'plant is the C. obtuse* 
of Roxburgh. It is very common in many parts of India, bat 
is not cultivated. The whole plant in seed is sometimes offered 
for sale in the bazar as country senna, in contradistinction to- 
the senna which is in general use, and which was formeriv 
imported from Arabia. C. obovata is perennial, herbaceous* 
and diffuse ; leaflets 4 to 6 pair, ob ovate obtuse, mucronate, 
glabrous; racemes axillary, few flowered, much Shorter than 
the leaves ; legumes lunate, broad, thin, obtuse ; valves crested 
at the seeds. It is used as a substitute for the official Senna* 
and is also in Southern India applied to cure psoriasis and 
pityriasis. The following notice of it occurs in the Pharma- 
cogxaphia r — "This species was the first known to botanists, 
and was cultivated in Italy for medicinal use during the first 
half of the 16th century. Hence the term Italian senna used 
by Gerarde and others. It is more widely distributed in the 
Nile region th&n the other species, and. is also found m India, 
and (naturalized) in the ^est Indies .Its leaflets (also pods) 
may occasionally be picked out of Alexandrian senna. It is 
called by the Arabs senna baladi (wild senna), and grows in 
the fields of durra (Sorghum) at Karnak and Luxor, and m the 
time of Nectoux was held m such small esteem that it fetched 
but a qua*. > er of the price -of the senna jebeh brought by the 
caravans of Nubia and the Bisnarrm Arabs. It is not now 
collected.’’* 

Being very abundant in India it might occasionally be found 
useful as a substitute for ofl&cinai Senna. In the earlier part of 
the season it is frequently found mixed with the Tmnevelly senna, 
and is known in South India as the? blunt leaf or jungle senna. 

Chemical composition.— —S ee Cassia angustifoha . 

Other aBied. plants sometimes used medicinally in India hr© 
Cynometra ramiflora, Lihn. } which has purgative pro- 
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perties, and the leaves of which, boiled m milk and mixed with 
honey, are used as an application to scaly cntaneous eruption s- 
In Nepaul the leaves of Colutea nepalensis, Sims., are 
used as a purgative 

TAMARINDUS INUICA, Linn. 

Rig. — Bedel. FI. Sylv., t 184; Bentl and Trim ., i. 92. 

Tamarind tree ( Eng ), Tamarmier de FInde ( Fr .). The pulp, 
leaves and seeds. 

Hab . — Africa (?) Cultivated throughout the tropics. 

Vernacular . — Imli, Am If (Hind., Qnz ), Chmtz (Mar.), 
Puliyam-pazhatn (Tam ), Tentul (Beng.), Chmta-pandu (Tel.), 
Hunase (Can ) 

History, Uses, &C. — There would appear to be little 
doubt that the Tamarind tree is a native of some part of India, 
probably the South. It is found in a cultivated or semi-culti- 
vated state almost everywhere, apd the fruit, besides being an 
important article of diet, is valued by the Hindus as a refri- 
gerant, digestive, carminative and laxative, useful m febrile 
states of the system, costiveness, &e. The ashes of the burnt 
suber are used as an alkaline mtedicine m acidity of the urine 
and gonorrhoea, the pulp and also the leaves (puliyam-gali, 
Tam ), are applied externally m the form of a poultice to 
inflammatory swellings. 

The Sanskrit names of the Tamarind are Tmtidi and A mhka. 
The word ‘ Tamarind' appeais to be derived from the Arabic 
Tamar-Hindi (Indian date), and it was doubtless through the 
Arabians that a knowledge of the fruit passed durmg the 
Middle Ages into Europe, where, until correctly described by 
Gaicia cFOrta, it was supposed to be produced by a kind of 
Indian palm. 

The author of the Makbzan-el-Adwiya describes two kinds, 
viz., the r'ed, small-seeded G-uzerat variety, and the common 
reddish brown. The first is by far the best Mahometan 
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physicians consider the pulp to be cardiacal, astringent and 
aperient, useful for checking bilious vomiting, and for purging 
the system of bile and adust humours ; when used as an 
aperient it should be given with a very small quantity of fluid. 
A. gargle of Tamarind water is recommended m sore throat. 
The seeds are said to be a good astringent, boiled they are used 
as a pcultice to boils, pounded with water they are applied to' 
the crown of the head m cough and relaxation of the uvula. 
The leaves crushed with water and expressed yield an acid 
fluid, which is said to be useful m bilious fever, and scalding 
of the urme; made into a poultice they are applied to reduce 
inflammatory swellings and to relieve pain. A poultice of the 
flowers is used in inflammatory affections of the conjunctiva; 
their juice is given internally for bleeding piles. The bark is 
considered to have astnngent and tonic properties. ( Makhzan - 
el-Adwiya ) The natives consider the acid exhalations of the 
Tamarind tree to be mj'unous co health, and it is stated that 
the cloth of tents allowed to remain long under the trees 
becomes rotten. Plants also are said not to'grow under them, 
but this is not universally the case, as we have often seen fine 
crops of Andrographiu pctniculata and other shade loving plants 
growing under Tamarind trees. Mr J. G. Prebble has bi ought 
to our notice a peculiai exudation from an old tamarind tree. 
It consists almost entirely of oxalato of calcium, and flows from 
the tree m a liquid or syrupy state, but afterwards dries into 
white crystalline masses. 

DescrzpUon — The fruit is an oblong or linear-oblong, slightly 
compressed, curved, or nearly straight, pendulous legume, of 
the thickness of the finger, and 3 to 6 inches in length, sup- 
ported by a woody stalk It has a thin but hard and brittle 
outer shell or epicarp, which does not split into valves, or 
exhibit any very evident sutures. Within the epicarp is a firm, 
acid juicy pulp, on the surface of which and starting from the 
stalk are stiong woody ramifying nerves, one of these extends 
along the dorsal (or concave) edge, two others on either side 
of the ventral (or convex) edge, while between these two there 
are usually 2 to 3, or 4 less regular and more slender nerves. 
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all running towards the apex and throwing out branching 
filaments. The seeds, 4 to 12 m number, are each enclosed 
m a tough, membranous cell (endocarp), surrounded by the 
pulp (sarcocarp). They are flattened, and of irregular outline, 
being roundish ovate, or obtusely four-sided, about 6-1 Oth 
of an inch, long by 3- 10 th thick, with the edge broadly keeled 
or more often slightly furrowed The testa is of a rich brown, 
marked on the flat sides of the seed by a large scar or areole, 
of rather duller polish than the surrounding portion, which 
is somewhat radially striated. The seed is exalbummous, 
with thick hard cotyledons, a short straight included radicle 
and a plumule in which the pranation of the leaves is easily 
perceptible. (Pharm acograp hia ) The Indian commercial 
article forms a firm, black, sticky mass, with the pulp are 
mixed seeds, fibres and small fragments of the shell, it is 
usually salted. Tor pharmaceutical purposes it should be free 
from salt. 

Microscopic structure. — Tamarind pulp consists of thin-walled 
cells , amongst them may be seen crystals, which are probably 
acid tartrate of potash 

Chemical composition. — According to Fliickiger and Hanbnry 
water extracts from unsweetened Tamarinds, sugar together 
with acetic, tartaric, and citric acids, the acids being combined 
for the most part with potash. The neutralized solution 
reducer alkaline cupric tartrate after a while without heat, 
and therefore probably contains grape sugar. On evaporation, 
cream of tartar and sugar crystallize out In East Indian 
Tamarinds citric acid is present m but small quantity No 
peculiar principle to which the laxative action of Tamarinds 
can be attributed is known The fruit pulp diffused in water 
forms a thick ti emulous somewhat glutinous and turbid liquid 
owing to the presence of pectin. The testa of the seeds 
abounds in tannin, and after long boiling can be separated, 
leavuig the cotyledons soft. The latter have a bland mucila- 
ginous taste. Brannt states that the seeds contain 20 per cent, 
of a thickly fluid oil with an odour of lmseed, and classes it with 
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the non- drying oils. By expression from the dry seeds we 
were unable to obtain any oil, and by solvents the yield was 
only 3*9 per cent. The oil possessed greater siccative pro- 
perties than boiled linseed oil 

C. Mueller has examined nine samples of East Indian 
Tamarinds with the following results — 


Seeds 

Pulp free $rom seeds 

Dry pulp 

Water 

! 

Insol 

j 

Pot 

Bitart 

Tart 
acid j 

1 

Citric 

acid 

i 

Pot. 

Bitart 

Tartaric 

acid 

1 

Highest % 38 0 ... . 
Lowest % 1 5 

Average */« 13 9 

30-81 

21 92 
27-00 ' 

20 2 
12 2 
16 2 

6*01 

4 66 

5 27 

8 80 
* 29 
o 63 

3 95 
0*64 
2*20 

9 25 
6*21 

7 20 

12-25 

6-77 

9-09 


He found very small quantities of malic acid, which were 
calculated as citnc acid . — (Pftavm Centi alhalle, 1882, Nos. 49 
and 50 ) 


Commerce — Large quantities of Tamarinds are shipped 
to Persia and other northern countries. Some go to Europe, 
where they are used for pharmaceutical purposes. The red 
kind from Guzerat is most esteemed, and is worth Rs. 50 per 
kandy of 7 cwti. Some of the inferior kinds are not worth 
more than Rs. 20. 

The pulp is prepared for the market by removing the seeds 
ahd epicarp by hand; the pnlpy portion is then usually mixed 
with about 10 per cent, of salt and trodden into a mass with 
the naked feet ; there are several qualities in the market, the 
chief difference being m the amount of care which has been 
taken in preparing them, the best is free from 'fibre and husk, 
the worst contains both as well as the seeds. Careful house- 
keepers prepare their own pulp, and expose it for a week to 
the sun and dew to ripen it. 

Tamarind seeds are universally eaten by the natives ; they 
are first roasted and soaked to remove the outer skin, then 
boiled or fried, when they become tolerably palatable. In the 
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raw' state they are used by 'the poor as an astringent mas- 
ticatory like betelnut. A size made from the seeds is used as 
a dressing to country-made blankets. 

BAUHINIA VARIEGATA, Linn. 

Fig. — Rheede , TIori. Mai i , t. 32. 

Hab. — India. The bark 

Vernacular Kachndr (Sind ), K^ T .chana (Mar.), Kanchan 

(Beng.), Kanchivala (Can.) 

History, Uses, &C. — There are two varieties of this 
Bauhima. The flowers of the one are purple, or deep rose- 
coloured, and of the other white, yellow and green , both are 
noticed in the Bhavaprakdsa under the names of Kovidara and 
Kanchanara, and are said to have similar properties, the bark 
being described as alterative, tonic, astringent and useful m 
scrofula, skin diseases, and ulcers. Chakradatta recommends 
the bark of the first variety in scrofulous enlargements of the 
cervical glands, and directs it to be given in emulsion with 
rice-water and ginger. Sdrangadhara also -recommends it for 
a similar purpose, and prescribes it m combination with gug- 
guln (gum-resin of Bosuellia serrata ), myrobalans, and a 
number of aromatics In the Concan the juice of the fresh 
bark with the juice of the flowers of Sttohilanthos citrata, 10 
tolas of each, is .given as an expectorant, and the bark is used 
with ginger as an internal remedy for scrofula. Under the 
name Hachnar, the author of the Makhzan .describes the bark 
as astringent, attendant and tonic. He says it is used to check 
diarrhoea, to remove intestinal worms, and prevent the de- 
composition of the blood and humours; on this account it is 
useful in leprosy and scrofula. A gargle made f~om the bark 
with the addition of Akakid (extract of Acacia pods) and 
Pomegranate flowers is mentioned as a remedy ip salivation 
and sore throat, and a decoction of the buds m cough, bleed- 
ing piles, heematuiia and menorrhagia. 
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Description . — The bark is grey, tolerably smooth, compact, 
fracture granular, reddish brown, the external surface is 
covered thickly with little elliptic warts of a darker colour than 
the rest of the bark, the internal surface is white The taste 
is feebly astringent; microscopic examination discovers nothing 
characteristic. 

The 3 aiceof the fresh leaves of B. racemosa, Lam Hook . 
Ic*, t 141 j Bedd. FI. Sylv > t. 182$ mixed with black pepper, 
is applied to the bead m fever attended with headache. This 
tree is known by the Sanskrit names of Apata and Vana-raja, 
and its leaves are worshipped and distributed as gold at the 
Dasara festival The bark is highly astringent, and is adminis- 
tered by the natives m chronic dysentery and diarrhoea. A 
dry extiact made from it very closely resembles kmo m ap- 
pearance and properties; it occurs in purplish red fragments, 
soluble m water, and only partially m spirit. In Pudukota, 
where the tree is called Kattafchi, the leaves with onions are 
given for diarrhoea Several of the Bauhmias yield a partially 
soluble gum, which is known as Sem or Semla gum The 
young buds of Bauhinia tomentosa, Linn , JBot Mag., 
i . 5560; Rheede Hort . Mai i £. 35, Sampage {Can ), are said 
by Amslie to be prescribed by native practitioners m Southern 
India in dysenteric affections ; they are mildly astringent. 
According to Rheede, a decoction of the root-bark is adminis- 
tered on the Malabar Coast m cases m which the liver is in- 
flamed 

Chemical composition . — The kmo, prepared from the bark 
of B . racemosa % was practically soluble m water with a red 
colour, and afforded to ether one per cent, of crystalline 
pyrocatechm About half the drug consists df tannic acid 
giving a dirty green precipitate with ferric salts ; when thrown 
down by neutral lead acetate the precipitate holds 35 per cent, 
of PbO, and the basic salt 55 per cent. Shaken up m powder 
with rectified spirit, about 7 per cent of extract was obtained 
answering to glucose; while by treating the filtrate from the 
lead compound with hydrogen sulphide and filtering, as muck 
as 17 per-cent, of glucose was separated The large amount 
68 



LEGTJMINOSJE. 


53B 

(1 3*3 per cent ) and causticity of the ash point to the fact 
that, different to other kinos, much of the tannic acid is in 
combination. 


MIMOSA PUDICA, Linn. 

Fig . — Bot. Bejp.t t. 544. Sensitive plant (Eng.), Sensitive 
commune (i V.) 

Hab . — Hotter parts of India:, probably introduced from 
Tropical America. 

Vernacular.- — La]alu (Bind.), tajak ( Beng .), Lfijri (Mar.), 
Total-vadi (Tam.), Mudugudavare (Can.). 

History, Uses, &C.*—~ AnatLve of Brazillong naturalized 
in India, and called m Sanskrit Khadiri and Anjabkarika, i.e., 
joining the hands in worship or prayer. Mir Muhammad 
Husam states that it is much valued os a medicine by the 
Indians, and is considered to be resolvent, alterative, and use- 
ful m diseases arising from corrupted blood and bile. The 
jm.ee is also applied externally to fistulous sores. He says that 
at the time of the Pakhad Ndkshatra, the Indian Mahometans 
resort to the places where the plant grows, wash, and offer 
some sweets and burn incense ; they then gather the plant, 
taking care that- the shadow- of the gatherer does not fall upon 
it, and dry it in the shade : when the moon is again in the 
Same Naksliatra, they powder it and mix about four grains 
with cow's milk, and say the following ihantra seven times 
before they take it •— 

«a iy ( o I '**j J *.l 

The medicine is taken every day for three weeks in the same 
mannerj-^-m the first week all bilious diseases and fevers are 
supposed to ha -cajsed, in the second piles, jaundice, & c., and 
in the third leprosy, scabs and pox. 


* This mantra appears m be a farrago of Arabic, Persian and Sanskrit of 

-doubtful meaning 
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Ainslie, noticing- its use m Southern India, says. — f< A decoc- 
tion of the root of this plant is considered on the Malabar Coast 
to be useful m gravellish complaints The Vytians of the Coro- 
mandel side of India prescribe the leaves and root in cases of 
piles and fistula • the first are given m powder, m a little milk, 
to the quantity of two pagodas* weight or more during the day.’* 
(Mat. Ind. II., 432 ) In the Concan the leaves are rubbed into 
a paste and applied to hydrocele ; and their juice with an equal 
quantity of horse’s urine is made into an anjan which is used to 
remove films of the conjunctiva by setting up an artificial 
inflammation In what is called cracked -pot cough by the natives, 
the root is directed to be gathered on Sunday, wrapped in 
Bhojpatra (bark of Betula Bhojpatra), and tied with a string 
made of silk of five different colours ; this packet is to be kept 
in the sun and tied upon the patient’s neck at ebb tide. 

This is the commonest kind of sensitive plant, and is too 
well known to require description , it has an acid and pungent 
taste ; the root is fibrous. 

Theophrastus (H. P. IV. 3 ) mentions a sensitive plant called 
iXrjfta with pinnate leaves and spmous branches of which he says 

€av tls &<prjTcu tcov k\ovl*>v, ra <f>vX\a, tocnrep a<f)av<uvofjt€Pa orvpmTTTat * eira 
fiera nva \povov ava&ioKTiceL icat SaWei 

Chemical composition . — The tapering thin roots of M. pudica 
contain 10 per cent, of tannin of such a nature as to form a 
good black ink with salts of iron. The ash of the roots amounts 
to 6*5 per cent. 

ENTADA SCANDENS, Benth. 

Fig — Scheff. in Nat. Tijdschr Ned. Ind. ocaxeii., 99, t. 
ld-r-18 ; Bhoedo, Sort Mai. viii., t 32 — 34 j isc., t. 77. Syn.—~ 
Entada pursaatha. 

Hab. — Cosmopolitan in the tropics The seeds. 

Vernacular . — Garambi, Gardul (Mar ), Gila-gach (Beng.), 
Parm-kaka-vully (Mai.), Suvah-amli (Guz.), Pangra (Sikkim), 
Takdokhyen (Lepcha) ; the seeds, Pilpapra ( Guz.){ Gila (Beng.). 
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Description, Uses, &C. — The plant is a gigantic 
climbing sin ub, remaikable for its legumes, winch are several 
feet long, 4 to 5 inches broad j and surrounded with a thick, 
vei y firm, polished entire rim,- which is found to remain like a 
picture-frame when the less durable jointed body of the legume 
has disappeared. The joints are 10 to 80, one-seeded, ligneous, 
swelled in the centre, transversely furrowed, greenish ash- 
colour when ripe. The seeds are more or lass heart-shaped, 
flattened, about 2 inches m diameter, with a shining brown 
testa, which is 1-1 6th of an inch thick, and very tough and 
horny. It encloses two large, equal cotyledons which adhere 
to it. The radicle is patelliform, and lodged at the umbilicus 
of the seed. The substance of the cotyledons is white and 
insipid. When a thm section is cut and a di op of water placed 
upon it, the water immediately becomes milky, and the opacity 
of the section is much diminished. Under the microscope this 
is seen to be due to the escape of oil globules and granular 
matter from their containing cells. The properties of the seeds 
do not appear ,to have been tested m European practice ; among 
the natives they have the reputation of being emetic, and a 
paste piepared fiom them is applied to glandular swelhnge. 
Dalzell and Gibson ( Bombay Flora, Part T., p. 84), say > — 
“ An infusion of the spongy fibres of the trank is used with 
advantage for various affections of the skin m the Philippines, 
where it is called ‘ Gogo’ (Adams) , the seeds are eaten roasted 
m Soonda.” Horsfield in hi3 list of Javanese plants states 
that this plant is used as an emetic by the Javanese, but he does 
not say which part of the plant is employed, Amslie notices it 
under its J avanese name of Gandoo, and remarks that it is the 
Mahapus-woela of the Cingalese, and the Faba marina of Rum- 
phius. The Lepchas and other hill tribes nse the seeds as a 
soap to wash their ban, and as a food after they have been 
roasted and soaked m water. 

Chemical composition . — The seeds have been examined by 
Moss (1887), who found 7 03 per. cent, of a neutral, turbid, 
pale yellovv, viscid oil, which was not rendered clear by heat. 
(Brannt gives the yield at about 30 per cent.) 
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Alcohol extracted 4*6 of a reddish gummy hygroscopic 
extract, chloroform 0 - 435 of a pale yellow hygroscopic extract. 
Neither of these extracts yielded any alkaloid or glucoside, 
nor did a proof-spirit extract, or the extracts of the integu- 
ments, but an aqueous extract gave evidence of the presence 
of sap n n. { Pharm . Journ., Sept . 17th, 1887.) 

ACACIA, Several species. 

Fig. — Bentl and T> im , t. 94 — 95 Gum Arabic (Eng.), 

Gomme Arabique (FV ) From African and Arabian acacias. 

Vernacular — Gum Arabic, Maswai-gond, Maklai-gond 
(Bomb ). 

Extract of the pods, Akakia (Ind., Arab ). 

History, Uses, &C — There appears to be no mention of 
gum Arabic m Sanskrit works. It was known from a very 
early date m Egypt as Kami Dioscondes calls it m 

his chapter nepl anemias Pliny mentions Gummi several times-* 
Arabic and Persian wnters describe it under the name of 
Samgh-i-Arabi The author of the Makhzan gives the follow- 
ing description of what it ought to be — “ The gum of the 
tree called Ammugbilan or Mugbilan (Acacia) of a yellowish 
white colour, sinning, and perfectly soluble m water, forming a 
clear sticky solution/' Gum is used medicinally by the Ma- 
hometans, who consider it to be pectoral, strengthening, and 
emollient. An account of the history of gum in Europe, and 
its production m Northern Africa will be- found m the Pharma- 
cographia. The gum Arabic of Bombay, known in European 
commerce as East India gum, is an imported article, and is 
brought from Aden and the Red Sea ports, no part of it being 
the produce of India. Two kinds are met with m that market, 
viz., te Mahlai,” m large round tears or vermicular pieces, 
white, yellow, or reddish, much like gum Senegal, but more 
fissured, (it derives its name fiorn the port of Makalla), and 
“ Maswat” m angular fragments and vermicular pieces, fis- 


* Plra 13, 20, 24, 64, 67 
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Birred, white, yellow or reddish, which derives its name from 
the port of Massowa. Both of these are good soluble gums, 
and if caiefully sorted not much inferior to Kordofan gum. 
Both are exported to Europe, and form the East Indian gum 
of commerce. About 15,000 cwts. of these gums were annually 
imported into Bombay, but since the war in the Soudan thtf 
imports have much decreased. 

Akakia, according to the best Arabic and Persian autho- 
rities, is an extract prepared from the juice of the Karaz. This 
is the fruit of the Acacia, mlotica of Deli le (FI. JEgypt t. 963), 
the Acacia vera of Vesling ((Egypt., p. 9, Icon.), and is called 
by the Egyptians (C Sant.*' 

It is the cMavOos of Theophrastus (in., 4 ; iv., 3 ; vi., 1) and 
the Acanthus of Virgil, who speaks of ** baccas semper fron- 
dentis acanthi** in allusion to the globular inflorescence 
(Georg, n., 119). 

Pliny (24, 67) says that ** the juice is left to thicken m the 
pods, which are steeped in rain water for the purpose, and 
then pounded m a mortar,* after which the juice is extracted 
by means of presses. It is then dried m the sun, and when 
dry divided into tablets.” It is considered to be cold and dry, 
astringent, styptic, and tonic, and is used internally and locally 
m relaxed conditions of the mucous membranes, also as a 
collynum m purulent conjunctivitis and chronic congestion of 
the vessels of the conjunctive Applied as a lotion it is said 
to improve the complexion. With white of egg it is a good 
application to burns and scalds, powdered it arf*ests haemor- 
rhage , in short, it is used in all cases, in which an astringent 
is indicated, 

Description. — It is heavy, hard, and has an agreeable 
odour, small fragments held between the eye and the light 
should be of a bottle-green colour, but som^ samples have a 
reddish tinge like the glass of which hock- bottles are made ; 
when seen in bulk it appears black. The taste is sweet, 
astringent and mucilaginous. Placed m cold water it soon 
disintegrates, forming a mucilage in which floats a quantity 
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of olive-green or brownish-green matter; after filtration the 
mucilage is similar m colour to that of gum arable. 

Commerce — Akakia is imported from the Red Sea ports, and 
is kept by all Mahometan druggists ; it occurs m bladders con- 
taining 5 to 6 ounces each. 

Chemical composition of Gum . — The Isevorotatory gums are 
principally potassium, magnesium, and calcium salts of arabic 
or allied acids, they contain from 12 to 18 per cent, water, and 
yield 2 7 to 3 0 per, cent, of ash consisting almost wholly of 
carbonates of these metals. Arabic acids (C 12 H 22 O n ) has 
been isolated from the so-called East Indian gum. if)’ Sullivan.) 
For the method of preparing it see ( Watt’s Diet of Chem. by 
Morley and Muir, u , 295 ) When slowly dried out of syrupy 
solutions, on glass plates, it is a brittle, transparent, colourless, 
glassy body, soluble m water. During desiccation, especially 
if a little mineral acid be present, the acid is frequently con- 
verted into the meta modification. Solutions of arabic acid 
are strongly acid to litmus paper, and have a sharp acid taste ; 
they completely neutralise solutions of the alkalies and alkaline 
earths, and decompose carbonates. The salts of the alkaline 
earths are precipitated out of solution by alcohol , those of the 
alkalies are not precipitated under the same conditions, but 
yield peculiar milky or opalescent solutions from which arabic 
acid, with some of the alkaline salt, is precipitated on the 
addition of stronger acids. Ba SO 4 , PbS, and other sulphides, 
and some hydrates precipitated in solutions of arabic acid, can- 
not be filtered out, but pass, in greater part, through the filter. 
Gum arabic prevents the precipitation of the alkaloids by 
phosphomolybdic acid, potassium-mercury iodide and tannin. 
{Lefoit et Thibault ) These are properties common to all the 
gum acids. The defining characters of arabic acid are its 
optical activity, viz. [a] j= —26° to 28°, for solutions contain- 
ing 5 to 6 grams drysubstance in 100 c.c., and the composition 
of its neutral barium and calcium salts ; in the dry state, the 
former contains 6’0 per cent. BaO and the latter 2*28 per cent, 
of CaO {O’ Sullivan.) Solid gum roasted with oxalic arid 
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yields metagummic’ acid (Fiemy) , this is dissolved by solutions 
of the alkalies and alkaline earths with the reproduction of 
arable acid. (Rhevn. xnj)%ng. Pol Journ 21 6, 539 ) Gum even 
m small quantities injected into the blood diminishes the elimina- 
tion of urine, large doses completely stop the secretion, with a 
marked increase of blood pressui e (Richet et Montard-Martm, 
Compt Rend 90, 88.) Gums vary much m the chaiacter of 
the solutions they yield, some give a thm syrupy, solution, 
others a thick and jelly-like one, this is due to the varying 
propoition of the acid naturally converted into the meta modi- 
fication — the gums which yield the thinnest solution are those 
which contain the greatest amount of ash Gums from tl»e 
same source have not always the same optical activity. (Watt's 
Diet of CJi. by Morley and Mud , n , 296 ) 

Substitutes fob Gum Acacia. 

We are indebted to Mr J. G. Prebble of Bombay for the 
following * — 

The exports of Indian gums for use as substitutes for gum 
arabic, have during the last few years obtained consideiable 
proportions, and there is every probability of a steady increase 
due to the improvements m communication between the poits 
and the interior of the country, and the supplies promise to rival 
m the near future the large exports of gum from Senegambia. 
The gums here described include the majority and the most 
important of those known to be yielded by Indian trees ; and. 
most of them have been personally collected by the writer j a 
few have been kindly forwarded by Mr. Duthie of Sahaianpur 
and some by Mr. Cameron of the Lai Bagh, Bangalore 
Nearly all the gums have been examined under the microscope, 
and in connection with this subject some account should 
peihaps be given of the recent interesting researches of Bei- 
jennek and Wiesner. -nil gums were formerly supposed to he 
the dried mucilaginous sap secreted by a natural or physiolo- 
gical process in the life of the plants yielding them It was 
first clearly shown by Mohl, that, in the case of tragacanth, 
the gum is produced by a metamorphosis of the cell membrane. 
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and that it is not merely the dried secretions of the plant. 
The investigations of other observers also demonstrated that 
Cherry and some other gums were formed by a similar process, 
but no information Was obtained of the causes which led to 
these metamorphoses. The observations of Beijermck and of 
W leaner, however, point to the conclusion that in at least 
several instances gum is formed by a pathological process 
brought about by the influence of a* fnngus, or of a peculiar 
ferment allied to diastase and termed by Wiesner a “ diastatic 
enzyme,’* but differing from the ordinary members of the 
group m that, whilst it converts stanch into dextrine, it pro- 
duces no sugar reducing Trammer’s reagent. , The diastatic 
character of the gum was inferred from its behaviour in 
limiting or preventing the iodine reaction on starch dough. 
Beijerinck found that by inserting a portion of gum under the 
edge of a wound m the bark, the formation of gum was induced. 
The observation that heated or long boiled pieces of gum 
would not produce this effect, and that wounds made in the 
bark did not produce gum unless a portion was first introduced 
into it, led him to suppose that the formation of gum was due 
to the presence of bacteria or other living organisms. On 
microscopical investigation it was found that only those pieces 
of gum that contained spores of a highly organised fungus 
belonging to the Ascomycetes, had the power of conveying the 
gum disease or gummosis. The fungus producing the gum- 
mosis of species of acacia of Africa has been named Pleospora 
gummipara, Oudemans Another fungus, Coryneum JBeijennckii 
causes the gummosis of the Amygdalae Beijermck believes that 
the fungus produces a fluid of the nature of a ferment, which 
penetrates the adjacent structures, since the disease extends 
beyond the parts in wind any trace of the fungus can be 
detected. This ferment he believes to act on the cell walls, 
starch granules, and other constituents of the cells, trans- 
forming them mto gum, and* even changing into gum the 
fungus itself. In all the gums examined by the writer, fungus 
spores were observed, and in many cases gonidial forms and 
* Pharm. Journ , 3-14-661 and 3-16-285. 
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hyphm. These gomdial forms and hyphaa vary considerably 
in the same genera. The hyphse and gonidia found m the gum 
of Acacia piodesta from the Punjab differ in shape and size 
from the same forms observed in Acacia Farnestana from 
Bombay, and the forms occasionally met with in Acacia arabica 
differ from both It seems therefore improbable that only one 
species of fungus produces the gummesis m the tribe acacia as 
stated by the above observers- That gum has the power of 
converting starch into dextrine, is readily proved by its action 
on starch paste/ but the statement of Wiesner that whilst it 
converts starch into de-xtrme, it produces no sugar reducing 
Trommer’s reagent, I am unable to confirm- In several 
experiments performed with different gums, a reducing sugar 
was m every instance abundantly produced, and it is probable 
that the action of gum on starch is similar to that of diastase, 
when the hydration products are dextrine and maltose, the 
proportions of which vary according to the conditions of the 
experiment, especially' as regards the temperature employed 
With the aid of iodine the gradations m the transformation or 
hydration of the starch- may be easily followed. When the 
gum and starch paste has been standing a short time, iodine 
gives a blue or violet coloration, alter a longer period some 
shade of Crimson, the erythrodextrine of Gruber, and finally 
the mixture eeases to give any reaction when the conversion 
of the starch is then complete. Gum which -is permeated with 
fungus, as that derived from Acacia Farnesiana, has a more 
rapid action On the starch paste than a gum free or nearly so 
from fungus as that fropa Anogeisstts laHfolia. Acacia 
Far j nes%ana gum will convert its own weight of starch, made 
into paste, m two or three days at the ordinary temperature of 
Bombay, about 80° F. At a higher temperature the trans- 
formation is„quioker. 

With regard to the behaviour of gums to reagents, too 
much reliance must not be placed upon the reactions, as gums 
from the same tree often give different results. It is believed, 
howevei, that they will often furnish useful indications of the 
source <?f a gum, taken in conjunction with their physical and 
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sometimes microscopical characters. The reagents employed 
are those which have been found most useful fo»* comparative 
purposes. All the gums, with the exception of the paler 
samples of Acacia cv> able a, and a gum said to be yielded by 
Acacia leucophloea, are gelatinized by basic acetate of lead. 

Gums or so-called gums from the following plants have 
been examined — 

Feronia Elephantum. — The gum occurs m small, 
irregular or rounded tears, varying m colour from reddish brown 
to pale yellow or colourless. The paler samples dissolved m 
water form a thick, tasteless and colourless mucilage. The 
solution is precipitated by both neutral and basic acetate of 
lead and by ferric chloride, but not by borax. This is one of 
the most valuable of the Indian gums, and is a good substitute 
for gum arabic 

JErgle Marmelos. — A small sample of this gum received 
from Saharanpur was m reddish brown, transparent angular 
fragments. It is quite insoluble m water, but dissolves m 
strong alcohol, it is therefore a resm A small quantity of 
exudation collected fi om a tree m Bombay was also a resin. 
The solution m alcohol is of a yellow colour with a greenish 
fluorescence. 

Melia Azadirachta. — The gum occurs in large tears, 
cracked and fissured on the surface, or m vermiform or stalacti- 
form pieces of a pale yellow or amber colour, readily dissolving 
m water, forming a good, pale-coloured mucilage. The solution 
is gelatinized by ferric chloride and b^sic acetate ‘of lead, but 
not by borax or neutral acetate of lead. 

Cedrela Toona. — Some gum gathered from a tree on 
the Nilgiris was m transparent stalactiform masses of a 
yellowish brown colour, and smooth and pehshed on the surface. 
It forms a thick mucilage with a large volume of water. The 
mucilage is gelatinized by basic acetate of lead, but is unaffect- 
ed by tbe neutral acetate, feme chloride or borax. After 
keeping tbe gum about a year and again treating with water it 
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was found to be much, less soluble, the gum swelling into a 
gelatinous mass. 

Swietetlia Mahagom yields a gum that often runs 
down the side of the tree, drying up into brittle, white, shining 
fragments, which however become yellow on keeping. It 
dissolves readily in water, forming a weak dark-coloured 
mucilage, which freely reduces Fehhng’s solution ; is precipi- 
tated by acetate of lead, gelatinized by the basic acetate and by 
feme chloride, but not by boras. 

Chlproxylon Swietenia. — A sample of this gum 
received from Bangalore was in dark reddish-brown tears and 
stalactiform pieces It swelled up m water, forming a gelatinous 
mass, hardly any dissolving.* 

Anacardium occidentale yields large quantities of 
gum, mostly m stalactiform masses, varying m colour from 
yellow to deep reddish brown. It dissolves readily in water, 
but forms a slightly glairy, more or less turbid mucilage. 
The turbidity is due to the presence of a small quantity of a 
yellowish oily body, which may he detected under the micro- 
scope. It is probably the occurrence of this oil m the gun; that 
renders it obnoxious to insects A mucilage of the yellowish 
gum is unaffected by neutral acetate of lead, perehlonde of iron, 
bichromate of potash, molybdate of ammonia or borax, but it 
very freely reduces Fehlmg’s solution, and is gelatinized by 
basic acetate of lead. The mucilage of the dark reddish brown 
gum is blackened by bichromate of potash and by ferric 
chloride, but is not gelatinized. It is precipitated by molybdate 
of ammonia. 

Odina "Wodier yields an abnndant supply of gum in 
large tears and stalactiform masses, of white, yellow or amber 
colour, brittle and friable from the presence of numerous 
minute cracks. With water it forms a glairy mucilage, which 
is turbid iroip the presence of a small quantity of oil recogniz- 

* A sample from another source was more soluble («ee p. 839), but the 
solution had scarcely any adhesive power. 
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aisle under tlie microscope. The mucilage slightly reduces 
Fehhng’s solution, is gelatinized by basic acetate of lead and 
ferric chloride, but not by neutral acetate of lead nor by 
borax. 

Spondias mangifera. — The gum exudes mstalactiform 
pieces of a yellowish or reddish-brown colour and with a smooth 
shining surface It forms a gelatinous mucilage with a large 
volume of water. The mucilage is precipitated by acetate of 
lead, gelatinized by the basic acetate and by ferric chloride, but 
not by borax. 

Poinciana regia yields a gum m irregular granular or 
warty tears of a yellowish or reddish brown colour soluble m 
water, forming a thick opalescent mucilage. The solution is 
gelatinized by basic acetate of lead and ferric chloride, but not 
by the neutral acetate nor by borax Fehliug’s solution is 
slightly reduced. The gum contains a large quantity of oxalate 
of lime. The surface of some of the tears is -of an opaque 
yellow colour , this portion consists largely of beautiful sphcoro- 
crystals of oxalate of lime, closely resembling in. formation the 
sphaero-crystals of inulin. On moistening this gum with water 
a cloud of small crystals of ten separates, and tlie sphsero-crystals 
attempt to arrange themselves into bundles of acicular crystals. 

Bauhinia purpurea yields an inferior gum that 
swells up m water, forming a gelatinous mass, very little 
dissolving 

Bauhinia variegata. — A sample of the gum received 
from Bangalore was in irregular broken tears of an amber 
colour, but distinctly opalescent. It is not completely soluble 
m water, but forms a milky mucilage due to the presence of 
starch. Examined under the microscope the starch is seen to 
be composed of round granules, some of which are fused together 
into masses. Many of the granules do not give a well-defined 
cross with polarized light, and appear to be worn and degraded. 
Three-celled cask-shaped gomdia with a hyaline extremity, and 
Bphsercf-crystals of oxalate of lime are also met with. 
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Prosopis Spicigera. — The gum, which is unusually 
friable, oecurs m smaH angular fragments of a yellowish colour, 
more or less deep, sometimes m large ovoid tears about two 
inches long, of an amber colour internally, but having a frosted 
or candied appearance externally from the presence of numerous 
minute cracks which cause the tears to crumble under pressure. 
With water it forms a rather dark coloured tasteless mpeilage 
of about the same viscosity as gum arabic. The solution is 
precipitated by the normal acetate of lead and gelatinized by 
the basic acetate, also by ferric chloride, borax and alkaline 
silicates It rather freely reduces Fohlmg’B solution. This is 
a valuable gum, and appears to resemble, except in its behavi- 
our to leagents, the Mezquito gum of Mexico and Texas, which 
is now coming into use in America. 

Acacia Famesiana yields gum freely in the form of 
spheroidal tears and stalactiform masses ranging in colour 
from pale yellow to dark-reddish brown. The gum collected 
m the neighbourhood of Bombay and at Poona in the Deccan 
is only slightly soluble. On stirring up with water it partially 
dissolves, but after remaining a short time tmdistorbed it 
gelatinizes. The strained mucilage is precipitated or gelati- 
nized by neutral and basic acetate of lead, perchlonde of iron, 
and silicate of soda, but not by borax. It slightly reduces 
Febbng’s solution 

Under a high power of the microscope, the gum is seen, to 
be thickly interwoven with the minute hyphaa and fructifica- 
tions of a fungus probably belonging to. the Ascomycetes. 
The fungus is composed of a brown parenchyma containing 
oil globules, and bearing oval-shaped gomdia divided into two 
cells by a transverse septum. The gonidia are supported on 
hyaline stems (stengmata) arising from the hyphsa. Debris 
of cells containing monoclinic crystals and interwoven with 
fungi are occasionally met with. 

Acacia arabica yields an abundant supply of gum, 
mostly exuding in the hot weather. It forms tears and sta- 
lactiform. masses, the latter sometime of large size when ob- 
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'tamed from trees that have been wounded. The colour 
varies from pale yellow to deep reddish brown or black. It 
is usually quite soluble in water, forming rather a weak 
mucilage. The solution is not gelatinized by either neutral 
or basic acetate of lead, but it slightly reduces Fehling's 
solution, and is darkened in colour by ferric chloride and 
gelatinized by borax. The deep eddish brown or black gum 
which has hung long on the tree contains tannin, and is preci- 
pitated by basic acetate of lead;- forms an inky colonration 
with ferric chloride ; a deep brown with bichromate of potash, 
and a red with molybdate of ammonia. It freely reduces 
Folding's solution. This dark-colonred gum is not always 
readily soluble m water, but leaves a gelatinous portion 
undissolved. In connection with the solubility of this gum, 
the observations of J. EL Maiden* on the 'Eucalyptus Kinos 
are of interest. He found that the kino when freshly gathered 
is quite soluble, but that by exposure on the tree to sail and 
air the gum becomes black and insoluble This he regards as 
due to the conversion, of the tannin into phlobaphenes^and in 
those that contain arabm the tendency to insolubility- is pro- 
bably enhanced by the partial conversion of that substance 
into metarabm. The gum is usually free from fungus, but I 
have met with three-celled, somewhat cagk-shape'd gouidia, 
with a small hyaline portion at one end, the remains of the 
Stem. 

Large quantities ol this gum, collected chiefly iu the Behars 
and Central Provinces, are exported from Bombay. It forms 
the bulk of the Amrad.,+ Amraoti or Oomrawattl gum of the 
Bombay gum merchants. 


Acacia leucophlaea — A sample of this gum receive^ 
n Bangalore was readily, soluble m water, f orming 

JBotany Bay, or Eucalyptus Kino, by J. 

[3], XX , p 221 


t This word Amrad is probably a corruption dt the AJabiCLhapig, Ire® 
and is a name applied to all dark-coloure4 gurrite The\jr<*r<t*appears to 
have been first used m connection with African gums The Acaci^a^bica 
trees m Senegal are called Jted gum trees , see als<X Tharm Jourb . „ 3-1^-JL,, 
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thick, pale-coloured mucilage. The solution is gelatinized by 
borax, but is unaffected by either neutral or basic acetate of lead 
or perchloride of iron. 

Acacia Catechu.— The gum occurs mostly in spheroi- 
dal tears of a yellow or brown colour, freely soluble in water, 
forming a thick pale-coloured mucilage not precipitated by 
neutral acetate of lead, but gelatinized by basic acetate of 
lead, ferric chloride, and borax. It freely reduces Fehling’s 
solution. 

Acacia modesta — The gum occurs mostly in very 
small tears or angular fragments with some vermiform pieces 
marked with waved transverse lines-. It is translucent and of 
a yellowish colour , very soluble m water, forming a good pale- 
coloured mucilage. "With basic acetate of lead and ferric 
chloride it forms a jelly, but not with borax; with neutral 
acetate of lead a faint precipitate or cloudiness, and a slight 
reduction with Fehlmg’s solution. The gum is sent to Bombay 
from Northern India, and is classed by the gum merchants as 
Amritsar gum 

Albizzia procera. — The trunks of trees 'growing in 
the neighbourhood of Bombay are often covered with numer- 
ous granular or warty masses of gum about half an inch 
in diameter ; occasionally the gum exudes in small tears 
and vermiform pieces. It is of a reddish brown colour, 
transparent and polished in appearance when fresh, but 
becomes dark and opaque on keeping. The freshly exuded 
gam completely dissolves, yielding a thick, slightly gelatinous 
mucilage, but the dark, opaque gum is imperfectly soluble. 
The mucilage is gelatinized by both neutral and basic acetate 
of lead and by ferric- chloride but not by borax, ft rather 
freely reduces Fehlmg’s solution. The gum is permeated with 
the hyphse of a fungus, and often contains ti/W-Ws of cells 
interwovpn with hyphse. Sphsero-crystals of calcium oxalatb 
are frequently met with. 

Albizzia Stipulata. yields a tough, dark-coloured , -urn, 
which swells up m water into cartilage-like masses, vt ry little 
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dissolving The soluble portion freely reduces F eblmg’s solu- 
tion, is gelatinized by basic acetate of lead, but not by the 
neutral acetate nor by borax ; with ferric chloride it darkens 
in colour, but is not .gelatinized 

Albizzia Lebbek. —•The gam exudes mostly m stalacti- 
te 1 ^ masses and varies m colour from light to deep reddish 
brown* It is translucent and has a smooth polished surface* 
It forms a slightly gelatinous mucilage with a large volume 
of water ; sometimes it is imperfectly soluble, and leaves a 
gelatinous portion undissolved. The mucilage is gelatinized by 
basic acetate of lead and by ferric chloride, but not by the 
neutral acetate of lead nor by borax It slightly reduces Feh- 
lmg 5 s # solution 

Albizzia odoratissircra..— *The gum forms large^trans- 
parent tears of an amber colour , free from cracks internally, 
but superficially fissured* In water it swells tip into tough 
colourless masses, veiy little dissolving. 

Plthecolobium dulce yields a gum usually m sphe 
roidal tears, about half an inch in diameter, of a deep 
reddish brown colour, transparent, and with a polished surface. 
It 1$ freely soluble in water, forming a thick brown mucilage* 
The solution is unaffected by neutral acetate of lead, but is 
gelatinized by the basic acetate, ferric chloride, and borax. 

It freely reduces Fehhng’s solution. 

Pithecolobium Saman yields a very inferior guru, 
forming irregular tears and vermicular pieces with waved 
transverse ridges It is of a soft and tough consistence, and 
swells up in water into tough cartilage- like masses On keep- 
ing, it turns a deep reddish brown or black colour. 

Anogeissua latlfolia. — The gurp usually occurs m 
rounded or vermicular pieces, -sometimes m elongated teai*s. 
Colour ranging fiom amber-brown to pale yellow oi colourless ; 
the surface is roughened and opaque , it has a glassy fracture/and 
is quite transparent internally and free fiom cracks. The gum 
70 
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darkens in colour by keeping through, the monsoon season, 
and becomes agglutinated into masses. With, water it forms a 
nearly colourless mucilage, quite colourless with the finer 
qualities of the gum, possessing a faint characteristic odour, 
and about double the viscosity of gum arable treated with the 
same proportion of water. The solution is gelatinized by 
basic acetate of lead and by borax, but is unaffected by ferric 
chloride or neutral acetate of lead. This is a very valuable 
gum, and may bo obtained in almost any quantity nearly free 
from admixture with other gums, as it possesses well marked 
physical characters which render it readily distinguishable 
Its dull white, roughened surface and glassy fracture free from 
cracks distinguish it from all other guuis. The finer qualities 
are well suited for use in pharmacy, and for the preparation of 
emulsions it is unrivalled. As it possesses about double the 
viscosity of gum arable, one part of this gum should be used 
where two parts of the former are ordered. 

This gum is now largely exported, and forms the bulk of 
the G-h&ti * gum of the Bombay gum merchants. 

Terminalia belerica produces a gum in tears and 
vermicular pieces of a dark brown colour with a smooth sur- 
face, free from cracks When placed in water it swells up 
to a tough gelatinous mass, very little dissolving. The gum 
contains crystals of calcium oxalate m dumb-bell-like forms, 
sphaaro-cryatals and groups of fine crystalline particles. 

Aleurites moluccana yields in Bombay a partially 
soluble gum of a yellowish or brown colour. The solution is 
gelatinized by neutral and basic acetate of lead and by borax 
but not by ferric chloride. The gum is permeated with the 
hyphae of a fungus. 

* The Marathi adjective Ghati signifies " relating to the Desh or country 
above the -Sayhadri iange ” 
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Tabular View of the Solubility and Reactions of Indian Gums. 
A — Arabic-like gums soluble m water. 

Neutral Acetate _ , - 

of Lead, ferric Chloride 

Acacia arabica * 

„ ieucophloea (P) - ... .... .. .... 

Anogeissus latifolia * , , . 

Acacia modesta Precipitated Gelatinized 

Peronia Elephantum .... Precipitated. Gelatinized 

Swietema Mahogam Precipitated. Gelatinized, 

Acacia Catechu . Gelatinized. 

Pithecolobium Hulce Gelatinized 

Melia Azadirachta .. .... Gelatinized. 

Prosopis spicigera Precipitated Gelatinized 

6 — Gums readily dissolving m water but forming a more or 
less turbid mucilage from insoluble suspended substances . 

Acetate of Lead Ferric Chloride. 

Auacardmm occidentals . 

Odma Wodi^f *#»«# ..#,*• •* 

Bauhima variegata ...... Precipitated 

Poinciana regia ......... 


Borax 

Gelatinized 

Gelatinized 

Gelatinized 


Gelatinized 
Gelatinized. 
... * ... 
Gelatinized 


. .... 


Gelatinized 

Gelatinized 

Gelatinized. 


Suspended sub- 
stance 

A yellowish oil. 
A yellowish oil* 
Starch granules. 
Chlcmm oxalate 
m sp has ro- cry- 
stals. 

IS one of these Gums are gelatinized by Borax 
- Gums incompetely soluble and forming a more or less gela- 
tinous mucilage with a large volume of water. 

Neutral Acetate _ , _ 

of lead. Feme Chloride Borax* 


Cedrela Toona •* 

Albizzia Lehbek... ....... Gelatinized 

Acacia Farnesiana? • Gelatinized 

Albizzia procera Gelatinized. 

Spondias mangifera ...... Precipitated Gelatinized 

Aleurites moluccana Gelatinized. . . 



Gelatinized 


D — Gums swelling up into a gelatinous mass,, very little 

dissolving 

Albizzia o&oratissima. Termmalia beleriea. 

Albizzia stipulata Ohloroxylon Swietema 

Bauhima purpurea. 

Commerce . — Indian gums are almost entirely exported from 
Bombay. The exports and value for the last three years of 
gums of Indian production, not including those imported from 
African and other ports, were as follows : — 

1886 and 1887 1887 and 1888 1888 and 1889 

Cwt 20,895 Cwt . ... 81,826 Cwt .. . 55,192 

Rs 7,93,934 Rs 14,1 3, 51 1 Rs 24,0 5, 1 31 
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ACACIA ARABICA, Willd. 

Fig. — *. Roxb . Cor. PI, t. 149; Bedd. FI. Sylv , t. 47. 
Babool tree ( Eng ), Acacia d'Arabie ( Fr .). 

Hab . — India, Arabia, Africa The bark. 

Vernacular. — B£bul, Kikar ( Hvn d ) , Kuruveylam ( Tam ), 
B&bhul ( Mar }, Babul (Beng ), Baval ( Guz Kariiah ( Can ). 

^Description, tjses, &C.- — This tree is theVabbula of 
Sanskrit writers, wBo mention the use of the young leases and 
pods as an astringent in diarrhoea, and of a decoction of the bark 
as an astringent lotion The bark is powerfully astringent, and 
as a substitute for Oak bark it is used m the Grpvermnent hos- 
pitals and dispensaries in India. Externally a strong decoc- 
tion of it is a- useful astringent application to ulcers. The 
gum has already been noticed m the article upon substitutes 
for gum arabic. Babul' bark is hard and wood y, of a .rusty 
brown colour, having a tendency* to divide into several layers 
The external surface is rugged and fissuied longitudinally, th© 
internal smooth and fibrous ; taste astringent and mucilaginous 

The astringent b&rk of this’ and several other species of 
Acacia* is used m India, to assist m, tb e preparation of spirit 
from sugar and palm juice by precipitating the albuminous 
substances in the liquor and facilitating .fermentation. Kpirit- 
thus prepared is noticed by Amslie as the Puttay ch&tayum 
or bark spirit, of the Tamils. 

Chemical composition — Kay and Baston [Journ. Soc Byers 
and Col m , 132) by employing Proctor's modification of 
Lowenthal’s piocess for estimation of tannin, fouud 22 44 per 
cent, m the pods, expiessed in terms of oxahe acid. (Allen.) 
The wood contains chlorides winch act upon copper when burnt, 
and is therefore not adapted for. fuel for engmes on railways. 


* A leucophl/sa, A ferrugxuea A. Jacquemonitt 
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ACACIA CATECHU, W-Ud. 

Fig. — Eoxb. Cor PI , t. 175, Bentl. and Trim., t. 95 
Catechu tree (Eng ), Acacia Cachou ( Fr.). 

Hatx. — India. Acacia Catechu or Cutch 

Vernacular. — Khair (Hind , Mar., Beng.), Vodalia, Vodalani 
( Tam ), Khera-baval (Guz.), Kagli (Can.). 

Catechu. — Katha, Kath (Hind., Mar), Kattakambu (Tam.), 
Katho (Guz."). 

History, Uses, &C. — Sanskrit writers under the name 
of Khadira mention two kinds of catechu, dark and pale, both 
prepared from the wood of the Acacia Catechu, and these two 
kinds are still to be found iu common use. The dark acacia 
catechu is m flat cakes of a dark brown colour and shining 
fracture, or m square cakes known as box catechu. The light 
catechu is a porous earthy-looking substance, somewhat lami- 
nated and much more friable than the dark it is used for 
chewing with betel leaves and areca nut, while the ufee of the 
dark kind is confined to industrial purp 9 ses Dark catechu is 
made by evaporating a decoction of the wood until it become^ 
solid , in making the light kind the mspissatlon is stopped 
at a certain point, and the catechu is obtained as a deposit 
upon twigs which ara placed m the liquid extract. The 
Hindus consider catechu to be astringent, cooling, and diges- 
tive, useful in relaxed conditions of the throat, mouth and 
gc oat s, also iu cough and diarrhoea. Externally they use it 
as an asti lugent and cooling application to ulcers, boils, and 
eruptions on the skin. A number of compound formulae for 
its administration will be found, m Chakradatta, Sarangadbara, 
and the JBaisajya Katrm vali Mahometan writers describe 
dark and light catechu, and their use in medicine for the 
purposes already mentioned An account of the introduction 
of catechu into Europe will be found m the Ph arm ac agraphia. 
Other kinds of the drug which are imported into India by sea 
will be found described m the article upon Gambler. The 
gum of A. Catechu has been, noticed m the article upon Subett 
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tutes for gum arabic. In the Con cans thejmce of the fresh 
bark is given with Asafcetida m haemoptysis, and the flowering 
tops with cummin, milk and sugar in gonorrhoea. 

Chemical composition . — In addition to a large proportion, 
45 — 55 per cent of a variety of tannin (catechu tannic acid), 
catch contains 80 to 40 per cent, of catechu, which is deposited 
on cooling a boiling aqueous solution. Cutch should Hot yield 
more than 5 per cent of a3h. ( Allen ) 

Catechu, C 19 H 18 O 8 , is a name given to various compounds 
contained m catechu or Terra Japonica, which is extracted by 
boiling water from -the fruits or twigs of a variety of plants; 
catechu from twigs and utiripe pods, of Acacia (or Mimosa 
Catechu), Gambier catechu from Naabiea (or Uncaria) Qambier j 
and Indian catechu from some Acacia. 

Catechu tannic acid has the formula C 2, H 18 0 8 or C® 8 H 3 * 
O 11 ( ? ), and may be extractsdfrom catechu by water: it is also 
formed when catechm is alone heated to 180° C. or with water to 
110° C., or by boiling with alkalies. It occurs as a dark reddish 
brown powder, which oxidises in air. It gives a greyish green 
precipitate with ferric chloride, and does not precipitate tartar 
emetic Its aqueous solution is precipitated by gelatine, albu- 
men and dilute sulphuric acid. ( Watt's Diet . Chem ., Morley and 
Muir’s edition.) For further particulars the reader is referred 
to the Pharmacographia ; and for tests of purity, &e., to Allen’s 
Commercial Organic Analysis, Vol III., Part 1. 

Commerce . — Acacia catechu for use with pan-supari is largely 
prepared about Surat. Value, Rs 20 per maund, of 87| lbs. 
Cutch fetches from Rs. 4 to 5 per maund, and is prepared m 
many parts of India by wild forest tribes. 

Khersal or Khairsar. — From tbe wood of Acacia Catechu 
is obtained a substanoe which we have not seen any notice of 
in works on Indian Materia Medica Khersal, or natural cate- 
chu , is obtained from cavities m the wood, and occurs m small 
irregular fragments like little bits of vef-y pale catechu mixed 
with chips of reddish wood. This drug is collected by men 
who split firewood, and fetches a high price, as it is only 
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occasionally met with j it has a sweetish astringent taste, and 
under the microscope is seen to he composed of minute needle- 
shaped crystals When placed io water the colouring matter 
of the particles of wood mixed with the diug colour the water 
red, but the khersal remains undissolved, in boiling water it is 
completely soluble, but is thrown down m conglomerate masses 
of small needle-shaped crystals upon the water cooling ; it is 
also soluble m rectified spirit, and is deposited in the same form 
on the spirit evaporating". In native practice this substance is 
valued as a remedy m relaxed conditions of the throat. 

A similar substance has been brought to our notice by the 
Conservator of Forests for Malabar. It is a yellow crystal- 
line deposit found in the wood of the Poon spar ( Gallophyllum 
tomentosum). 

Kathbol — Is a mixture of catechu and myrrh, which is 
frequently given to women after confinement as a tome, and 
to promote the secretion of milk* 

ACACIA PENNATA, Willd. 

Fig.— Lot. Mag., t. 3408. 

Hab. — India. The bark. - 

Vernacular — Shemb (Mar.), Biswiil ( Hmd ), Arar ( Can .). 

Description, Uses, &Ce — A scandent shrub, prickles 
scattered, numerous, straight, or at length recurved , pinnae 8 
to 20 pair? leaflets beyond 30 pair, narrow linear, glabrous; 
heads of flowers globose-pamcled ; legume glabrous, or reddish 
with fine tomentum. The bark is an article of commerce, 
being used to tan fishing nets at Bombay , it occurs m strips 
about 3 feet long. In the Concan the leaf-juice mixed with 
milk is given to infants who suffer from indigestion with green 
stools. In bleeding from the gums the leaves are chewed with 
cummin and sugar , they are also rubbed to a pulp and mixed 
with oow*s milk, cummin, and sugar as a remedy for scalding 
of the urine. The dose is 2 tolas. 

Chemical composition. — The bark afforded 14*2 per cent, 
of aqueous extract containing* 8" 8 per cent, of tannin. The 
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tannin gave a black precipitate with feme chloride, and its 
lead, salt contained one-third of its weight of oxide of lead. 
The powdered bark left 12 1 per cent, of ash on ignition. 

Commerce . — -The baik is collected in the Concan and exported 
to Bombay, where it fetches about Rs 14 per 100 bundles of 
" 7 lbs. each. 

ACACIA CONCINNA, EC. 

Hab. — India, Burmah. The pods. 

Verncic ular. — Sikekai, Shika (^NLar.,Tajm ) , R'ochai, Ban— lifha 
(Beng.), Alia, Rassaul ( Bind .), Clnkaya, Gogu (Tel), Sig6 
(Can,). 

History, Uses, &c — The tree is called m Sanskrit 
Saptala and Charma-kasa, or “ skm-mjurer,” on account of its 
numerous thorns, and is common in many parts of the country. 
Amshe has the following notice of the medicinal use of the pods 
in. Southern India •— Sheeakai is the name given by the 
Tamools to a long flat pod, or legume, containing separate, 
small, oval, dark-coloured seeds, and which is considered by 
the native practitioners as a most valuable medicine ; m taste 
it somewhat resembles the soap-nut, but is more acid, less 
bitter, and has a singular pungency, its qualities are allowed 
to be deobstruent and detergent, and, I am inclined to think, 
expectorant j it is commonly ordered m cases of jaundice and 
other biliary derangements, and is besides used by the Indians 
like soap-nut for washing the head. The stnall leaves of the 
prickly shrub have a pleasant acidity, and are frequently put 
mtc pepper-water when it is found necessary to keep the 
bowels open or work off bile. The pod is usually prescribed 
m electuary m doses of about the size of a small walnut, every 
morning for three successive days *’ Nimmo notices the use 
of the pods by Hindus for makrng sectarial marks on the 
forehead. The leaves are used as an acid ingredient m food 
instead of tamarinds, and the bark is used m tanning. 

Description — Pod strap-shaped, straight, 3 to 4 in. by 
f in., 6 to 10 seeded, lyith. broad sutures, narrowed to a short 
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stalk, depressed between the seeds. In the Himalayan var. 
rugata the pod is laiger, 1 to 1± in. broad. 

Chemical composition. — The pods freed from their seeds, 
dried without artificial heat, and powdered, had the following 
percentage composition ♦ — Moisture 8 44, saponin 11 '20, malic 
acid 12 74, resin 1 06, glucose 13’88, gum and colouring 
matter precipitated by subacetate <jf lead 21'43, substances 
dissolved by alkali 4 97, crude fibre 22*52, ash 3*76. In 
estimating the saponin by the barium hydrate method, the 
malic acid was precipitated with it. The total free and 
combined acid was estimated by precipitation with neutral 
plumbic acetate, the malate of lead yielding fine white crystals 
in a few hours. Malic acid existed in the fruits in a free state. 
The total free acidity found by titration with standard alkali 
was equivalent to 4*48 per cent, of Na HO. The saponin 
could be very readily estimated by boiling an infusion acidulated 
with sulphuric acid for two hours, and by separating and 
weighing the insoluble sapogenm. 

Commerce — The pods are sold m the bazars of many parts 
of India. Value,Re. 1 £ to If per maund of 37^ lbs They 
are collected' largely by the Forest Department m South Canara. 
In 1885-86, 9 tons collected realized Rs 555, in 1886-87, 135 
tons realized Rs. 8,369, and m 1887-88, 97 tons realized 
Rs. 7,168. 

ALBIZZIA LEBBEK, Benth. 

Fig. — Jacq. Ic. t. 198; Bedd. FI. Sylv. t. 53. The Sins 
tree ( Eng ). 

Hab. — Throughout India. The bark, leaves, and flowers. 

ABBIZZIA ODORATISSIMA, Benth. 

Fig * — Roxbt Cor . PI t . 120; Bedd . PL Sylv . t . 54. 

Hab — Throughout India. 

Vernacular . — Sins ( Hind , Beng .), Siras, Chichola, Chichva 
(Mar,), Sirasala-rnara, Bengha (Can.), V&ghe (Tam ), Darshana 
(Tel.), Siris, Harren (Guz.). 

71 
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History, U ses,&c. — Both, trees are known to the natives 
of India by the same vernacular names, and both are called m 
Sanskrit Sirisa and Kapitana, and bear the synonyms of Suka- 
pushpa, Snka-druma, and Suka-priya, ** dear to parrots," and 
Mndu-pushpa, “having soft flowers.” According to the Ni- 
ghantas Sins has cold, tonic, and alterative properties. The 
author of the Makhzan-el-adwiya gives a detailed description 
■of the two trees as varieties of one and the same plant, and 
says that he has been given to understand that the Arabs have 
named the tree Sultan-el-ashjar, and that the Persians call 
it Darakht-i-Zakariya. He states that the juice of the leaves is 
applied to the eyes to cure night-blindness, a decoction being 
at the same time given internally. A decoction of the bark is 
used as a mouth-wash to strengthen the gums. One masha 
of the powdered bark with three or four tolas of melted butter 
taken daily is an excellent tonic and alterative. A water is 
also distilled from the bark which is used for the same purposes. 
The flowers are supposed to be retentive o± the seminal fluid. 
One dirhem of the powdered seeds with two dirhems of sugar- 
candy m a glass of warm milk taken daily is said to thicken the 
seminal fluid. A paste made with the seeds is applied to 
reduce enlarged cervical glands. The seeds are also used m the 
preparation of collyiaa. According to JBaden-Powell, Stewart, 
and Madden -A.. Julibrissin has similar properties. In 
Madras the bark of JL. Lebbek is much used by fishermen for 
tanning their nets. The heartwood, which is dark brown, 
hard, and fairly durable, is used for various industrial purposes. 

Description. — The seeds are very hard and not unlike 
those of Cassia Fistula, but smaller. They have a nauseous 
taste with some astrrngency. The flowers form largish globular 
heads of a yellowish-white colour, those of A. Lebbek being 
larger than those -of A. odor citissima, . The bark of JL. Lebbek 
has a rugged brown suber, much pitted and fissured, which can 
he separated ip. large flakes, leaving exposed a pitted irregular 
light red surface. The substance of the bark is light red, hard 
and gritty; it has an acidulous and astringent taste. The 
inner surface is white and woody* 
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Chemical composition. — The bark yields to boiling water 12 
per cent, of extract, containing 7*4 per cent, of a tannin, which 
is coloured green by ferric salts- It yields to alcohol 14 per 
cent, of extract containing a resin besides the 'tanmn. Ether 
removes from the powdered bark a body allied to catechm. 
After exhaustion with boilmg water and alcohol a large quantity 
of red colouring matter is dissolved by caustic alkali. The ash 
amoun.ua to 9 per cent. 

Albizzia. amara, Beivin, Boxb. Cor. FI., t. 122, a tree 
of the Western Peninsula and Ceylon, has a medicinal reputa- 
tion similar to that of A. Lebbek and A. odor atissima. For a 
description of the gum of these trees, see Substitutes for Gum 
A? able The insoluble gum of A. stipulata is used by the 
Nepalese for sizing their Daphne paper. 


n OSACEiE. 

AMYGDALUS COMMUNIS, Linn. 

Fig . — Bentl. and Trim., t. 99. Almond tree (Eng.), Aman- 
dier commun (Fr.). 

Hab. — Europe, Central Asia. The almonds. 

Vernacular — Badam (Sind., Guz.), Vadam-kottai (Tam.), 
Badam-vittulu (Tel.), Bad&mi (Can.), Bil&ti-bad&m (Beng.), 
B6dam '(Mar.), Bitter almonds, EZurwe-b^dam (H ind.), 
Kashappu-vadamkottai (Tam.), Chedu-badam-vittulu ( Tel ), 
Tikta-badann ( Can-), Karu-bhd£m (Mar ), Karavu-bad&m (Guz.). 

History, U§es, &C.-— Almonds are mentioned m the 
Book of Genesis as having been- carried into Egypt from 
Palestine as a present by the sons of Israel , they are frequently 
noticed by Theophrastus* ; Dioscoridesf describes the use of 
the root, seeds and gum of the bitter almond tree as medicinal 
agents. Plmy also was acquainted with almonds and the 
almond tree (amygdala) J He, as well as Celsus and Columella, 
_ h _ — — — — 2g - n 3 “ yii 12, IX T . 
t Dios i , 144 t Pirn. 15, 24 ^ 23, 75. 
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speak of ‘nttx amara * * the hitter almond 5 j almonds -were also 
called Apellance Qrceccg and Nuces <3rcecai by Latin writers. 
Much interesting information having regard to the ancient 
history of almonds in Europe may be found in the Pharmaco— 
graphia. In India the almond, though probably indigenous 
to Cashmere and the Himalayas, does « not appeal* to have 
attracted the same attention as in Europe. In some Sanskrit 
wor ks it is mentioned under the name -of Badama, the same 
name which it bears m Persia, where the tree is very 
common and the fruit much used. "When the Mahometans 
settled in India, almonds were probably for the first time 
introduced into the southern and central parts of the country 
as an article of commerce from Persia and Afghanistan. 
Arabic and Persian writers on Matena Medica discuSs their 
properties at considerable length. The uses to which they put 
sweet' almonds are essentially the * same hs with us. Almonds 
are chiefly cultivated in the districts of Yezd and Barman in 
Persia and the more .temperate parts of Afghanistan. 

The author of the Majchzap.-el-adwiga mentions two kinds 
of sweet- almond, the thick-shelled land the tihin -or Kaghazi 
(Amandes deg dames or Amandes Sultanes, 2?V.)» He describes 
the method of extracting the perfumes of flowers by means of 
almonds placed m contact with them, and says that the oil 
being afterwards expressed retains the perfume. He also 
notices -thei use of the burnt shells as tooth powder, and of 
the nnnpe fro.it ( Chug ala ) as an astringent application to 
the gums and month. Bitter ainionds (L)v«,*-el~murr) are 
described by Mahometan writers as attenuant and detergent ; 
they are recommended both internally and externally for a 
variety of purposes. As a plaster made with vinegar they are 
nsedjto relieve neuralgic pains , -as a collymum, to strengthen 
the sight; m emi 1 aion with starch and peppermint, to allay 
congh. They areals© considered 'to be lithontnpfeio and diu- 
retic, and of use for removing obstructions of the liver and 
spleen ; applied to tne head they kill lice ; as a suppository they 
relieve pam in difficult menstruation; as a poultice they are a 
valuable application to irritable sores and skua eruptions. The 
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root of the tree is described as discutient and alterative : it is 
nsed both internally and externally. The gum with that^ of 
the plum tree, known in Bombay as <f Badami qond, ** is one 
kind of Hog gam or Gum Basaoxa of European commerce, 
and is used in the East as a cheap substitute feT" more fe61iih1» 
gums. The oil of almonds is not an article df commerce in 
India. 

Description, &C. — For a description of the fruit we may 
refer the reader to standard botanical works. Persia.™ almonds 
are inferior in appearance to Jordan -almonds; tney may be 
classed wlthkhose known in London a» Valencia and Sicily. 
Almonds Should have a perfectly bland, sweet, nutty flavour 
when the outer brown skin has been removed. They contain 
no starch ,_ the skin is astringent from the presence of tannic 
matter. Bitter almonds, except in taste, have the same phy- 
sical characters as sweet almonds'. 

Chemical' composition . — The following represents the mean 


proximate composition^of almonds from 
Konig and Kranth : — 

analyses 

by Fleury. 

Water 

5*3& per cent. 

Nitrogenous matter 

24 IS 

3 ) 

1 ^ at .. ... ... ... 

53 68 

33 

Non-nitrogenous extractive ... 

7 23 

33 

G ellulose ... ... ... .« 

6 56 

33 

Ash ... ... ... ... 

2*96 

33 


When dried they contain 56*86 per cent, of fat and 4*08 per 
cent, of nitrogen. Fleury found that the totalamount of sugar, 
dextrin and mucilage was 6' 29 per cent , the last mentioned 
constituent being present in very small amount. Almond oil 
is more thickly fluid than poppy seed oil, but moie thinly 
fluid than -olive oil, it is clear and odourless, pale yellow m 
colour, and possesses a very agreeable mild taste. At — 3 0°0. 
the oil becomes thick, at-. — 16° 0. ijb assumes a white turbidity, 
and at — 20° 0. it solidifies to a white butter. At 20° C. it 
has a specific gravity of 0 917 apd at 15° 0. 0*919. Exposed 
to air the oil readily turns raucid, andac'quires a disagreeable 
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taste and odour, and a higher specific gravity. According to 
AHen almond oil consists chiefly of triolein, more or less tripal- 
mitin, and probably its faomologues being -also present ; it is also 
- stated to contain traces of eholesterin, and to be thus distin- 
guished from poppy, sesame, rape and olive oil. By pressure 
sweet almonds yield on an average 45 per cent. ofoil^and bitter 
almonds 38 per cent. (Brannt.) 

Bitter fiflmonds contain a glficosidp called Amygdcdin, C 2 ° 
H 27 NO 1 J , and a neutral principle called emulsin or synaptose — 
also a constituent of sweet almonds — which possesses the power 
of acting as a ferment on the amygdahn in the presence of water, 
converting it into benzoic aldehyde (oil of bitter almonds), 
hydrocyanic acid and glucose. By boiling, however, the hydro - 
lytic power of emulsin is destroyed. The presence of amygdakn. 
is not confined- solely to bitter almonds, it is present also to a 
small extent in sweet almonds, and in many plants, chiefly 
belonging to the AmygdalaCesa, llrupaeeae and Pomace® : bitter 
almonds contain 2*8 to 4 per cent. ; peach kernels 2*35 per 
cent ; cherry kernels *82 per cent.; plum kernels *96 per cent. , 
and apple pips *6 per cent. Amygdahn also occurs in other parts 
of these plants; also in the leaves /pi the Ceraswt Laurocerasus ; 
m the bark» flowers, and- leaves of the Prvnus Padus : m the 
seeds and bark of Sorbua Aucupqria, in the hawthorn, &ti. 
All these portion^ Of the plants yield • oil of bitter almonds, 
containing hydro cyanic, aci d on distillation with water. The 
shrubby fnembers of the -Spiraea, family yield a distillate which 
contains hydrocyanic acid, - But it has mot been decided* whether 
the- hydrocyanic acid thus yielded is derived from amygd,alin» 
Similar remark also apply to the hydrocyanic acid present m the 
sap of the bitter cassava, from which arrowroot is prepared : m 
the Chardenia erantherrioides. in the' fruit of the ^Kivnoma 
ameneuna, in Ipomcea dxssecia and Agaricus orecodes f while the 
seeds of ^he Vicia sdtiva, which do not contain amygdalin 
yield both benzoic aldehyde' and hydrocyanic acid, benzoic 
aldehyde being also found m the germinating seeds of cress. 
According to Freriphs and Wohler amygdahn is not poisonous*:, 
but Monggia and , Ossi assert that the principle- exerts a 
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poisonous action, even, m the absence of emulsin. especially on 
grammivora. (Ber. Deutsch. Chem. -Qes. IX. 198.) being also 
found in the germinating seeds of cress. Benzoic aldehyde ,or 
oil of bitter almonds is prepared on the large scale by distjUing 
with water the residue of bitter almond cake left after expres- 
sion of the fixed oil, the yield being *9 per cent, on the pressed 
residue, while on the large scale the amount is *74 to 1*67 per 
cent., or *42 to 95 parts per 100 of unpressed bitter almonds, 
the variations in yield being attributed ehjefly to the varying 
amount of amygdalin present The crude oil of bitter almonds 
contains, according to Brannt, 13 per cent, of anhydrous 
hydrocyanic acid. When pure it is colourless, and has a 
specific gravity at 15° C. of 1 Q430. Ber further particulars 
regarding the chemistry of the principles present in bitter 
almonds, we would refer the reader to Watt’s Dictionary of 
Chemistry, 2nd Edition, and to Roscoe and Schorlemmer’s 
Treatise on Organic Chemistry, from which sources the greater 
part of our information has been abstracted. 

Comma ce. Almonds are imported into Bombay from the 
Persian Gulf m large quantities (16,000 to 20,000 cwts. an- 
nually). "Value, Abushahri, Rs. 4 per Surat maund of 37 J lbs.; 
Kaghazi (thin shelled), Rs. 12 , Bunder!, of handsome appear- 
ance but" having small kernels, Rs; 3£ , Asmam, Rs. S§. 
Almonds are also largely imported into India from Cabal. 

In addition to bitter almonds, thenhtives of the East use the 
following drugs which yield hydrocyanic acid : * — 

Primus Mahalib, Linn., Gdvala or Gahula ( Indian ), 
Mahalib {Arab.), Pai wand- 1 - miry am ( Pers ), a native of Central 
Asia and Europe, and the Quenot or Malague of the Erench. 
The kernels. 

Prunus Pudum, Roxl., Padma-kashtha ( Ind .), a native 
of Central Asia. The bark. 

Prunus sp. ? Alubalu {Ind.). The stones. 

The first drug consists of small almonds of a pale buff colour, 
the skm is thm and marked with longitudinal veins ; amongst 
them a few entire stones may be found, these have very fragile 
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shells of a. pointed oval shape, about of an inch -long 
find xs broad. The almonds "when chewed have & -strong 
flavour of hydrocyanic acid j they are, the (Mahalib) of the 

Arabian physicians* 

The second^ drug Consists of the smaller branches of the tree, 
usually f of an inch > or less m diameter, but sometimes 
much large?, the- bark of Which evidently contains amygdalm. 
It is described as cooling and tonic. 

' The third drug has exactly the appearance of common cherry 
stones, the kernels of which contain the elements of hydrocyanic 
acid. It is the tcepacna, of the Greeks and the jJ ( Alu-bti- 
ah.) of Mahometan writers on Materia, Medica, Aldbaln being 
an Indian corruption of the name.' Mahometan physioians 
describe these drugs as strengthened of the nervous system, 
and antilibhics. 

PRUNUS INSITITIA, S-uds.y&r. bokariensis. 

The Bokhara plum (. 18ng 

Hab. — Central Asia*. The dried fruit. 

Vernacular . — Alu-bokhara (Jnd.), Alpogada-pazham (Tam.), 
Alpog&da-pandlu (Tel.). 

Description, Uses, &C. — The Bokhara plum in a dry- 
state is commonly met with in Indian bazars, being used much 
as prunes are with ns in Europe. It may be considered the 
officinal prune of India, and may be made use of in the prepa- 
ration of confection of Senna, - and for any other purpose to- 
which prunes .are applicable. The author of the Makhzan-eU 
adwvya* after .noticing several kinds of plum which are 
common in Persia and the neighbouring countries, goes on to 
say that for medicinal purposes the amber-coloured Bokhara 
plum is to be-preferred. He describes it as sub-acid, cold and 
moist, digestive and aperient, especially -when taken on an 
empty stomach, useful in bilious states of the system ' and heat 
of body. The root, he says, is astringent, and gum a 

substitute for Gum Arabic, and often called Persian gum 

■*» — — — — ~ f - - — . ..a 

* Conf. Mftkhr.an. article * 
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He also notices the wild plum '(probably «P. sptoosa), and says 
that a hind of dry cake is prepared from the pulp* and used 
medicinally on account of its- acid and astringent qualities, and 
an astringent kind of plum from Damascus which the Turks 
call FakfjmBas, evidently a corruption of" the Greek KoiacvfujXja, 
see Bioscorides ( 1 ., 142) andTheophrastus,(H. P. IV. 2, 10), who 
describe prunes as coming from Damascus. Pliny mentions 
twelve kinds of plum (15, 12), and 'also "notices the medicinal 
use of the leaves as an astringent and the fruit as an aperient. 
(23, 66 ) 

The Bokhara plum as.' met with m commerce is about the 
size and shape of the dry prune of Europe, but of a lighter 
colour, the skin having been removed, d* *s very acid, but on 
the addition of a little sugar the taste is agreeable and refresh- 
ing. Prunfes contain free malic acid, sugar, and albnmmoid 
and pectic substances ; what the supposed laxative principle is 
has not been determined. 

Chemical composition — The dried Bokhara plum as sold in 
the bazars, deprived of seeds, has the following percentage 
composition — • 

Moisture m vacuo over sulphuric 

acid 6* 94 per cent. 

Ash ..... .« . . . ........ ... 3*39 ,, 

Extractive matter soluble m boding 

water „ > 74*10 „ 

Ash m extractive matter 4'*58 „ 

Principles precipitated'by absolute 

alcohol from aqueous extract . 12*68 -,, 

Ash m absolute alcohol precipitate. *226 ,, 

SAccharme matter possessing a 
reducing action on alkaline 
copper solution, without previous 

ebullition with acids 44*63 , 

Total free and combined citric 

acid 3 05 ., 

Total free and combined malic 

acid . 1*98 , 

73 
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The total alkalinity of the ash expressed as KHO was 
equal to 61*76 per cent, calculated on the ash* the alkalinity 
of the aqueous extractive ash calculated m a' similar manner 
being equal to 44*44-' per cent, of KHO. The total free acidity 
of the fruit expressed as Na HO was equivalent to 3-80 per cent. 

Commence. — The imports of Alu Bokhara into India are 
considerable, as it is much used as an article of diet Value, 
Its. 8 to 12 per Surat maund of 37£ lbs. The price varies with 
the quantity in the rfctarket; there is but little difference in 
quality. 


HAGENIA ABYSSINICA, Lam. 

Fig. — Bentl. and Trim. t. 102. 

Hab. — Abyssinia. The flowers 

V&mapular. — Kassu (Guz.) 

History, Uses, dec . — This drug- appears not to have 
been known in India Until'within the last quarter of a century, 
when a demand for it in Europe having sprung up, 'it began to 
be imported into Bombay from Abyssinia, vi& Aden. The use 
of the flowers as an anthelmintic by the Abyssmians Was first 
made known by Bruce m 1773. In 1811 the plant was de- 
scribed by Lamarck, who named it Hagen in honour of Dr. 
Hagen of Kouigsberg. The name of Brayera, which it also 
bears,- was given it in honour of Brayer, a French physician 
of Constantinople, who wrote a pamphlet upon its use as an 
anthelmintic. In 1850 it was introduced into Europe, and in 
1864 it became official m the British Pharmacopoeia. At the 
present time the imports into Bombay are declining, and there 
appears to be vpiy little demand for the' drug in Europe* M. 
W. Schimper, Governor of Adoa, in an excellent article upon 
Coueso, mentions several ether vermifuges used by the Abys- 
smians — viz., Habbi^tchdgo, bulbs of Oxalis anthelmintica ; 
Habbi-tsahm, Jasminium florilyundwm ; Bolbidd, Celosia ado- 
ensvs , Musenna or Mus<5na, bark of AlUzzia anthelmintica, 
from which M. Thiel has extracted hfus5uine ) Saona, seed* oJ 
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Maesa pic.taoY lanceolata j Angogo or Ogkert, S/lene macro - 
solen , Ta tz6 or 25areh, fruit of Myrsine afncana. 

Kousso has been employed from time immemorial m Abys- 
sinia for the expulsion of tape- worms, which, there prevail 
extensively. Bat it is stated by Johnson that its operation* 
is so- severe that it often produces miscarriages, and even 
death, m pregnant women. Ip Europe it is said sometimes 
to have occasioned severe colic, .tout generally its operation is 
not distressing, and consists only of slight nausea, followed by 
feculent and thep by liquid stools. Aeeordmg to Arena, these 
differences depend upon an alteration which the resip undergoes 
by time. Of alt the remedies for tape-worm (Taenia solium , T. 
hothriocephalus) none is more efficient or certain, provided 
that the flowers are fresh, but they deteriorate rapidly. The 
parasite is generally discharged dead. 

The Abyssinian mode of using it is thus described : An 
infusion is made with water or beer, or the flowers are mixed 
with honey to^ the amount of from 4 to 6 drachms, and the 
whole is taken m the morning, fasting, and no food is eaten 
during the day. Generally, the worm is discharged m the 
course of 24, hours Without purging, pain, or colic. This 
description by Aubert and by Engle man, contradicts the one 
given above In Europe and in this country an infusion is 
prepared with 2 drachms of the powdered drug in 4 fluid ounces 
of boiling water, which, when cold, is drunk without having 
been strained. Eraus recommends 25 6m. (3V 1 ) in lemonade 
on an empty stomach, and followed an hour later by castor oiL 
As its taste and smell are disagreeable, restembling somewhat 
those of senpa tea, it has been proposed to administer the 
powder m grannies made with sugar and swallowed with 
some aromatic infusion. The following mode of preparing 
the dose has been recommended Treat by displacement •§ 
ounce of kousso m powder with 6 drachms of boiling castor oil 
apd 1 1 ounces of boiling water. Express the liquid, and make 
an emulsion with it and the yolk of egg , add 40 drops of 
sulphuric ether, sweeten, and flavour with oil of anise This 
emulsion should be taken, fasting, at. one dose. In all cases 
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the patient should fast the day before using the medicine. 
('St {lie and Maisch,) 

description. — The panicles Are about 12 inches long, 
much branched j axis 'and branches- zigzag, hairy, and glan- 
dular, each branch \ supported py a ciliate sheathi ng, bract ; 
flowers very numerous, i to ^ inch broad, each with two large 
roundish membranous-veined bracts at the base, which are 
green in the stammate flowers, but become purplish-red in the 
pistillate flowers , calyx shortly stalked, top-shaped, hairy, and 
with ten membranous and veined, segments arranged m two 
alternating wborls. The sepals ot the outer whorl of the male 
flowers Are greenish-yellow, small, and nearly' 1 linear. ; but m 
the' female flowers they are finally about f inch long, and 
much larger than the inner row of sepals, and when fully 
developed are obovate and of a red color The five linear 
petals are inconspicuous and much shorter than the inner 
sepals, with which” they alternate. Stamens between fifteen 
and thirty, very small and shrivelled in. ^he female flowers, 
equalling the petals m the male flowers, inserted in the con- 
tracted throat of the calyx. Carpels two, or occasionally three, 
distinct, enclosed m the calyx tube, styles projecting from the 
tube; fruit a small membranous aebene, pointed by the persis- 
tent short base of the style, and containing a straight fleshy 
embryo with two plano-conyey cotyledons. 

The female inflorescence being most frequently collected, 
the commercial article should have a pale brownish-red hue, 
and is often distinguished as i ed Jcousso. It is collected before 
the* fruit has ripened, and either the entire inflorescence is 
dried loosely, or before quite dry a number of panicles are 
fprmed into cylindrical rolls, measuring about 10 to 20 inches 
in length. Weighing about 4 to 8 ouncps and tied by split 
culms of Cyperus arHculatus , the, loose panicles are usually 
much broken. The male inflorescence has m the dry state a 
light" greenish -brown colour, and is sometimes known as kousso- 
esels. The odour of both varieties is not strong, but pleasant* 
and tea-like-, the taste is gradually developed, mucilaginous, 
bitterish, acrid, and disagreeable. ( Stille and Maiech.) 
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Chemical composition. — According to Wittstein (1840), 
kousso contains as principal constituents 6*25 -per cent, of a 
bitter acrid ream and 24 4 per cent, of tannin, consisting of 
two kinds; hev also obtained 13*71 per cent, of ash and somp 
tasteless resin, besides the common constituents, chlorophyll, 
wax, sugar, and gum. The acrid resin appears to be the medi- 
cinally active principle, and has been variously called brayervn , 
~kt cosein, houss-xh, and Jcosin. As prepared by Dr. C. Bedall (1872) 
by Pavesi’s prooess, it was found to be an efficient tsemfuge* 
Kousso is repeatedly treated with alcohol to which slaked lime 
has been added , the residue is boiled with water, the different 
liquids mixed, filtered, and distilled, and the remaining liquid 
treated with acetic acid, which separates about -3 per' cent, of 
koussin as a white flocculent precipitate, becoming denser and 
resin-like and on drying yelldwisb or at a higher temperature 
brown; in larger quantities it*has a. peculiar odour of Russian 
leather, a persistent bitter and acrid taste, and is of a distinct 
crystalline appearance when viewed under the* microscope Dr. 
E. Merck has ' subsequently further purified it, probahly by 
crystallizing it from boiling alcohol. Fluckiger and E. Bury 
(1874) describe it as forming yellow rhombic crystals, which 
are readily soluble in benzol, bisulphide of carbon, Chloroform, 
and ether, less freely m glacial acetic acid, sparingly m cold 
alcohol, and are insoluble m water; alkalies dissolve it readily 
and acids precipitate it again; it fuses at 142° C. and congeals 
to a transparent yellow mass, which when touched with a trace 
of alcohol is converted into stellate tufts of crystals, its com- 
position lS'-O 51 EL 30 O 10 , and it is probably an ether of isobutyrio 
acid. M. Liotard regards the active principle as an acid , it 
combines with alkalies and oxide of lead. Prof. Buchheim 
found this pure Jcosin to be very inferior in, its 'anthelmintic 
action. 

By distillation with water, kousso yields traces of valerianic 
and acetic acids and a little solid volatile oil having the odoor 
of the drug and without any taemfnge properties. {Stille and 
Ma'isch ) 
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ROSA DAMASCENA, Miller. 

Fig . — Miller Law: Ros. t. 38. Damask Rose ( Eng ), Rosier 
de Damas (Fr.), 

Hab. — Syria. Cultivated in India. Tire petals, stamens, 
and essential oil. 

Vernacular . — G ulab-ke-phiil (Find.), Gulappu, Irojappu 
(Tam.), Gulap-phdl (Beng.), Roja-puvou, Gula-puvou (Tel.), 
Gulabi-huvou (Can.), Gulapha-cha-phtfla (Mar.), Gulab-nu-phili 
(Guz). 

History, XJ ses, &C. — Roses are mentioned by tbe old- 
est Greek writers, and among the ancients were sacred to 
Dionysus and Aphrodite. Under the Romans one of the 
principal Bacchic festivals was called ‘ Rosalia / and roses were 
used on all festive occasions. The famous rose gardens of 
Midas were situated in Macedonia, the modern Bulgaria, still 
famous tor the production of Otto of Roses. The Rose has 
given rise .to innumerable solar myths both mthe Bast and in 
the West, one of the prettiest being the well-known story 
of Gul-i-Bakawli. Dioscondes mentions the astringent proper- 
ties of rose petals, the use of their ash as a collynum, and the 
medicinal , use of tbe stamens. The Sanskrit names for 
different kinds of roses appear to De modern, Satapattri 
(centilolia) being the name for R damascena. The variety 
known as the Bengal rosej (R. involucrata) with a white 
flower not unlike the English dog rose in appearance, is of 
interest, as its perfume is quite distinct from that of ordinary 
roses, and is like that of the jargonelle pear, due probably to 
the presence of amyl acetate. 

Pliny (21, 10,) describes twelve varieties of the Rose, and 
(21, 72,) thirty-two remedies derived from them. Under the 
name of Ward the following kinds of rose are noticed in Arabic 
and Persian works White wild rose. Red wild rose. Re 1 garden 
rose, Yellow wild' rose. Yellow garden rose, Dahk or Dog rose. 
White cluster rose, and a wild rose called Ward-el-hamoJc, the 
petals of which are described as yellow outside and red within. 
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Of these the red garden Rose appears to be the R. damaseena 
which is cultivated both m Persia and India for officinal pur- 
poses, and is the kind from which Rosewater and Oil of Roses 
are usually obtained. In India Rose buds are preferred, for 
medicinal use, as they are more astringent than the expanded 
flowers , they are considered to be cold and dry, cephalic, car- 
diacal, tonic and aperient,* removing bile and cold humours ; 
externally applied the petal** are used as an astringent. The 
stamens are thought to be hot, dry and astringent, and the 
fruit is credited with similar properties. Notices of the fruit 
of R. cantna will be found m Arabic works under the name of 
X)alik. The Rose stamens (Tukm-i-g.ul pr Rose-seed) of the 
shops' are supposed to be derived from this plant, but are 
really those of 12. damaseena; the ancients also called the 
stamens seed. Pliny says • “In the flower there is the seed as 
distinguished from the filaments,” and again, tl As - to the seed 
of the rose the best is that which is of a saffron colour.” The 
following preparations made with the petals of R-- damaseena 
are used as medicaments • — 

D u,hn-i-wa,rd-z-kh&m. — A fatty oil made by exposing Rose 
leaves and sweet oil to the sun and then filtering f 

D uhn-i-ward-i-matb ilkh . — A similar preparation made by 
heating the petals with sweet oil over the fire. Both of these 
oils are considered to be deobstruent, astringent and aperient ; 
they are also recommended m poisoning by caustic alkalies. 

Qulkand , — A conserve made from equal parts of Rose petals 
and white sugar beaten together; it is considered, tonic- and 
fattening, and is much 'used by women and old people. 
Ibn Sma says that be cured a consumptive young woman 
with it To this preparation Cannabis indtea is sometimes 
added m India. 

G-ulangabm . — A similar preparation made with honey and 
considered to have much the same properties. 

* For an aperient, the dried buds are boiled with rice, and ghi and sugar 
are added. 

1" The p68tvov eXaiov of the Greeks * Conf Dios- 1 ., 44. 
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Gul&h . — Rosewater is largely usecl m native practice in 
mucli the same way a^ orange flower water is by the French. 

GulAb-ha-attar , — Otto of Roses, haring properties similar to 
those of Rosewater, is made in Persia and India, but ncft in 
sufficient quantity to supply the Indian market ; a ^good ‘deal 
has therefore to 'be imparted from 'Turkey. Rosewater is 
'manufactured m Bengal and the Punjab, and a large quantity 
is imported from Persia. An account of the preparation of 
Rosewater and otto at Ghazipur m Bengal will be found m. the 
Bengal Dispensatory. It appears that the common native still 
is used (this is simply a rough, form of alembic without a con- 
densing worpa), and that one hundred thousand roses produce 
about, 1O0 bottles of RoseWater. Otto is only made m cold 
weather. To obtain it the Rosewater is exposed to cold lix shallow 
vessels, a thin film forms upon the surface, and is removed with 
a feather. One hundred thousand-roses are estimated to pro- 
duce about 1 80 grams of otto. . Otto is said to.hdve been first 
discovered m India by Ndr-i-jehan Begum, A.T>. 1 61 2. Or* the 
occasion of her marriage with' the Emperor Jehangir, the 
Qneen is said to have observed a scum upon the surface of -the 
Rosewater with which the canals m the gardens of the palace 
had been Mled, and ordering it to be collected found it to have 
a delicious fragrance. For an interesting history of otto and 
its introduction, into Europe the Pharmncograpnia may be 
consulted. Colonel Poher (As. Res. i., 832), who describes the 
process of preparing otto in India, as conducted by himself, 
® a y s ■■ ci The colour of the attar in different years vanes greatly 
when-obtamed from roses grown on the same ground. Emerald- 
green, bright yellow, or reddish attar js often seen. The 
“calyx may be left,' as it does not affect the quality of the oil 
or impart any Colour to it. The yield in the most favourable 
seasons is 3 drachms per 100 lbS. of rose leaves. 

Description. — R. damas cena is a shrubby plant, with 
pumeroLS unequal strong pnckles, dilated at the base ; leaflets 
5 to 7, ovate, stifflsh ; flower-bud oblong, sepals deflexed after 
he bowers have, opened j tube elongated, often dilated at the 
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top ; f rait ovate, pulpy ; calyx and peduncles glandulosely 
hispid, viscous ; colour of flower light red. 

Chemical composition . — Pure oil of roses carefully distilled is- 
at first colourless, but quickly becomes yellowish. Its spe- 
cific gravity at 22° 9 0. is -870 and its boiling point 228°*8 C., 
it solidifies at 11°*1 to 10°*1 C.» and is soluble in absolute 
alcohol and in’ 1 acetic acid. (Brannt.) Rose oil is a mix- 
ture of a liquid constituent- containing oxygen, and a hydrocar- 
bon or stearopten, C n H 2n , which is not altered by boiling with 
alcoholic potash, and which is entirely destitute of odour. From 
the Turkish oil it maybe obtained to the extent of 12 to *14 per 
cent , m the German oil it is present to the extent of 32 to 34 
per cent. The liquid portion of Rose oil has not yet been 
obtained entirely free from the stearopten. To isolate the 
stearopten, Messrs. Schimnlel heated fifty grams of oil with 500 
grams of 75 per cent, spirit to a temperature of 70° to SO 3 C., 
upon cooling, the stearopten separated almost entirely. It 
was then removed from the liquid and treated similarly with 
200 grams more of 75 per cent, spirit, and this operation 
was repeated until the stearopten was obtained perfectly 
odourless. 

Rose oil, from which the stearopten has been removed in 
the above described manner, is perfectly liquid at 0°, C. ; but 
when placed m a cooling mixture it solidifies to a gelatinous 
mass, showing that it is not quite free from stearopten.' 
This liquid oil is described as having an extraordinarily fine 
and powerful odour, aud as presenting the advantage that 
when used dissolved in spirit it does not give rise to, anv 
crystalline separation. 

If cautiously melted by the warmth of the sun, the stearop- 
ten forms on cooling microscopic crystals of very peculiar 
shape Most of them have the form of truncated hexahedrpl 
pyramids, not however belonging to the rhombohedric system, 
as the angles are evidently not equal ; many of them are oddly 
curved, thus §. Examined under the polarizing microscope, 
these crystals from their refractive power make a brilliant 
78 
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object. (Messrs. Schi/mmel 3f Co.’s April JBericJit, 1889; Phar- 
macograghia.) 

Adulter a lions . ‘ — According to Brannt, the most usual and 
reliable tests of the quality of Bose oil are its odour, its con- 
gealing point, and its crystallization. Much of the Persian 
Rosewater is diluted with water m Bombay before it is sold. 
Pare otto is hardly to be obtained; it undergoes adulteration 
before it is shipped to Bombay, and on arrival is still further 
falsified by a large admixture of Sandalwood oil, reducing its 
value from Rs. 16 to Rs. 2 per tol&. In the preparation of 
adulterated otto m India sandalwood chips are added to the 
roses m the still. 

We have been unable to ascertain that otto is ever adulter- 
ated with Rasa grass oil m India, nor do the dealers in the 
latter article appear to know anything about its use in Turkey 
for this, purpose. 

Commerce . — The Indian market is supplied with dry Roses 
from all parts of the table land ; both buds and expanded flowers 
arrive together, and are valued at about Rs. 4£ per Surat 
maund of 37§ lbs The buds are separated and sold for Rs. 7 
per maund. The expanded flowers are worth only Rs. 8 per 
maund, tod are purchased for the preparation of Gulkand. 
Rosewater, to the extent of 20,000 to 30,000 gallons annually, 
is imported into Bombay from the Persian Gulf; two qualities 
are met with, Yak-atishi (once distilled) and Du-atishi (twice 
distilled). Value, Rs. 4 to Rs. per carboy of 20 lbs. 

Otto of Roses is imported from Persia and Turkey, and a 
small quantity is made m India. In Bulgaria, which is the 
chief seat of manufacture, it is packed in squat-shaped metal 
flasks holding from 1 to 10 lbs., sewn up m white woollen 
cloths. Their contents are frequently transferred at Con- 
stantinople into snj.aH gilded bottles for export. The value 
of an average harvest is from $3,500,000 to S4,500,000. 
(Brannt,) 
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PYRUS CYDONIA, Linn i. 

F ig. — Bentl. and Trim., t. 106. Quince tree {Eng ), 
Coignassier eommun (Fr.). 

Hab. — Central Asia, cultivated in all temperate climates. 
The seeds. 

Vernacular. — Bihi-danah {Rind., Quz., Mar.), Phimai-ma- 
dalatvirai {Tam.), Shima-ddhrua-vittulu {Tel), Shune-dalimba-* 
bija {Gan.}. 

History, XJSCS, &C. — The quince was called by the 
Greeks Ghrysomela and by the Romans Malum aureum; it 
was sacred to Venus. Plutarch states that it was a popular 
custom for the bride to eat a quince before mounting the 
nuptial couch. Virgn in his third Eclogue has an allusion 
to this custom : — 

Malo me Galatliea petit, lasc.va puella, 

Et fugit ad salices. 

According to Mattioh {De Plantis) it is considered in Spam 
to be an antidote to Hellebore. {Gubernatis Myth, des Plantes.) 
The author of the Mahhzan describes three kinds of quince 
.( Safaijal ) — the sweet, the sour and subacid, called in Arabic 
Muz The sweet <md subacid quinces are commonly eaten as 
a fruit by the Arabs and Persians, and are considered cephalic, 
cardiacal and tonic , they are also eaten baked. The leaves, 
buds and bark of the tree are domestic remedies among the 
Arabs on account of their astringent properties. In Persian 
Karabddins (Pharmacopoeias), a number of receipts for making 
conserves, lozenges, &c., of the fruit, as well as a -conserve of 
the flowers, will be found.* In India we only meet with the 
seeds as an article of commerce. They are considered cold, 
muist, and slightly astringent, and are one of the most popular 
remedies in native practice, the mucilage being prescribed in 
coughs and bowel complaints as a demulcent ; externally it is 
applied to scalds, burns and blisters. 

* Oonf Dioacondes v , 20, et seq, for Quince Wine, Quince honey, &c. 
Kvdatftbrrjs olvos teat tcv&a>v6fxc\t , kt\ Pliny, 23, 54 
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Description. — The quince resembles a pear in shape and 
size} when ripe it is of a golden yellow colour. The kind 
commonly cultivated m Europe is sour and astringent, but has 
an agreeable and aromatic smell In Arabia and Persia sweet 
edible quinces are grown, and are commonly offered for sale. 
In structure the quince differs from the pear m having numer- 
ous seeds in each cell, which cohere together by the mucila- 
ginous membrane with which each seed is snrronnded. The 
seeds are irregularly ovoid, flattened and three-sided from 
mutual pressure. At the lower end is the hilum, from which 
the raphe extends as a straight ridge to the opposite extremity, 
which is slightly beaked and marked with a scar indicating 
tbe chalaza. The testa is of a dark brown colour, and encloses 
two cotyledons and a straight radicle directed towards the 
hilum. The kernel has the odour and taste of bitter almonds, 
but the testa is simply mucilaginous. 

Chemical composition . — According to the Ph arm acograp hia 
the mucilage of the epidermis is present in such qnantity that 
the seed easily coagulates forty times its weight of water. By 
complete exhaustion, the seeds afford about 20 -per cent, of dry 
mucilage, containing considerable quantities of calcium salts and 
albuminous matter, of which it is not easily deprived. When 
treated with nitric acid, it yields oxalic acid. After a short 
treatment with strong sulphuric acid it is coloured blue by 
iodine. Tollens and Kirchner (1874), assign to it the formula 
QiBjjasQi^ regarding it as a compound of gam, C l2 H 2 ° 
O l °, and cellulose, 0 6 H ,0 0 5 , less one molecule of water. 
Quince mucilage has but little adhesive power, and is not 
thickened by borax. That portion of it which is really in a 
state of solution, and which may be separated by filtration, is 
precipitable by metallic salts or by alcohol. The latter preci- 
pitate after it has been dried is no longer dissolved by water 
either cold or warm Quince mucilage is, on the whole, 
to he regarded as a soluble modification of cellulose. 
Cans and Tollens show that quince mucilage yields furfur- 
aldehyde on distillation with dilute sulphuric acid, indicating 
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the presence of arabmose or xylose, but no crystalline carbo- 
hydrate was isolated. The syrup contains no dextrose or 
galactose, as neither saccharic nor mucic acid were formed on 
oxidation. ( Journ . Chem. Soc ., May 1889, p. 541.) Lancaster 
(Am. J. Pharm., xxxi., 198,) obtained 1*6 gim. of crystallized 
malate of lead from the acid contained in 453 grins, of the 
^ruit. W ohler (Ann. Pharm., 41, 239,) by distilling ripe quinces 
with water, obtained a trace of an oily liquid possessing the 
odour of the fruit, and which he considered to probably con- 
tain senanthic ether. Artificial essence of quinces consists of 
ethyl pelargonate. The seeds contain about 15 per cent, of 
a very mild oil (Brannt), and according to Wamecke, yield 
3*55 per cent, of ash, possessing the following percentage com- 
position. Potash 27 09, soda 3*01, magnesia 13*01, lime 7*39, 
phosphoric acid 42*02, sulphuric acid 2 67, silica *75, peroxide 
of iron 1*19, chloride of sodium 2*57. (Kensington ) 

Commerce. — Quince seeds are imported into India from 
Afghanistan, Persia, and Cashmere. Value, Its. 10 to Rs. 25 
per Surah maund of 87^ lbs , according to quality. 

The imports from Cashmere are valued at Rs. 7,000 yearly. 

Anchanchak or Anjukak,. — Under these names the 
seeds of the wild pear of Persia (Pyrus communis , Linn.,) are 
sold in the Indian bazars j they are much larger than those of 
the cultivated tree. Aitchison ( Botany of the Afghan Delimi- 
tation Commission) remarks : “In the Badghis I came upon a 
small forest of Pear-trees, which I thought might have been 
the remains of an old orchard, but I was informed that this 
was not the case. The tree is well known as a wild one. It 
is called amrucha from the small fruit it bears, this being a 
diminutive for amrud. The fruit is dried, ground into a flour, 
and mixed with ordinary wheat flour. ,, The seeds are eaten 
and are considered to be very strengthening. 
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AGRIMONIA EUPATORIUM, Linn. 

Fig. — Wallroth Beitrag . Bot. 1. 54, t. 1, f. 9, Carnb. in 
Jacq. Toy. Bot. 55, t. 68. Agrimony {Eng.), Aigremome 
(Fr.). 

Hab. — Temperate Himalayas, Persia, Europe. The herb 
and fruit 

Verrufcular. — Shajrats-el-baraghis, Shaukat-el-muntineh 

(Aiab.) * 

History, Uses, &c. — This herb is the iviraroapfov of the 
Greeks Dioscondes (it., 39) describes it as having inverted 
fruit, so rough and bristly that they adhere to the clothes 
when ripe. The fruit and herb was used both externally and 
internally as an aromatic astringent. Pliny (25, 29) says. — 
<r The Enpatoria also is a plant under royal patronage (Eupator 
Mibhridates, king of Pontus), the stem is ligneous, hairy, and 
swarthy, a cubit or more m length. The leaves are arranged 
at regular intervals and resemble those of cinquefoil (Poten- 
tilla) or hemp ; they have five indentations at the edge, and 
are swarthy like the stem and downy. The root is not used. 
The seed taken m wine is a sovereign remedy for dysentery.” 
A, Eupatorium appears to have been known to the "Western 
Arabs under the names of Sha;j rat-el-bar agibh and Shaukat-el- 
murftmeh, and latterly as Ghafith or Kh^fil. Xbn Sraa and the 
Eastern Arabs and Persians adopted a Persian plant called 
(Gh6fat) as representing the feupatorion of the Greeks, 
and describe a plant having the foliage of Agrimony btft with 
a long- dark-blue flower. This plant is still sold m the East 
under the name of Ghdfith or Ghafis, and is Gentiana Olivieri , 
Gnseb., which Aitchison observed growing m such profusion 
on the sandy downs of the Badghis as to gave a blue colouring 
to them. It is called Gut halli by the Persian peasants from its 
being used to cure ^ (kalli) or ringworm of the scalp in 
children. The Hindus do not appear to be acquainted with 
the medicinal properties of Agrimony, but it is still used m 
Europe as a popular astringent and stimulant m gargles for 
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sore-throat and. as a wash to sores. Agrimony tea is used as 
a domestic remedy for dyspeptic conditions with derangement 
of the bowels, and also hot to induce perspiration in febrile 
affections* According to Nicholson {Med. Times and Oaz., 1879, 
j>. 867), Agrimony is an efficient taeniacide when given pounded 
to a pulp, and followed several hours afterwards by a dose of 
jalap, aad also an active diuretic and antiscorbutic. The 
plant contains 4*75 per cent, of tannin, a fragrant yellow 
volatile oil, a bitter principle, and a yellow colouring matter, 
which has been used as a dye. 

Hintafalun. — All Indian Mahometan works on Materia 
Medica contain lengthy descriptions of the virtues of 
the 7TfPTd<pv\Xov or cinquefoil of the Greeks, which is generally 
identified* with Potentilla Tomentijla , Sibth., a plant the roots 
of which were formerly much used iu mediGine on account of 
their astringent properties, and which the old physicians 
considered to have a peculiar action upon the acidities of the 
stomach and bowels, and to cleanse them fi’om the slimy mucus 
and sordes with which they were supposed to be loaded. The 
drug is not obtainable in the bazais, but Dr. Stewart has 
observed that the roots of P. nepalensis, Hook , are used as a 
substitute for it m tUe Punjab, and Murray records the use of 
P. sujpina, Linn., m Sind P nejjalensis , like P. Tomentilla , 
contains tannin and a ved colouring matter. 

COTONEASTER NUMMULARIA, FiscketMey. 

Fig. — Trans. Lin. Soc., 2 na Ser. Botany , Vol. ih.» Pt. I , 
PI IX. 

Hab. — P ersia. The manna. 

Vernacular. — Siah-chob, Kashira ( Pers .). The manna, Shir- 
khisht, Shu’khushk {Pets.). 

History, Uses, &C. — Mir Muhammad Husain remarks 
in the Makhzan-el-adwiya that Shirkhisht or Shirkhushk 
is not, as is generally stated, a honey dew which falls Upon 
certain troes in Khorasan ; but is an exudation from a tree 
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called Kashira by tbe villagers of that province, a small tree 
■with yellow and white mottled wood, which is much valued 
for making walking-sticks. The Persian name Shijrkhushk sig- 
nifies “ dried milk.” Aitchison describes Gotoneaster as a tall 
shrub or small tree common on all the hills of the Paropamisus 
range, where there is moisture at 4,000 feet altitude. He says 
the stems are esteemed for walking-sticks and for handles 
to agricultural implements. From this shrub a manna called 
ghirkhisht at a certain season of the year is collected. It is 
largely exported to Hindustan and Persia. {Trans, Lm. Soc • 
2nd Ser. Botany , Vol. m., p. 64.) In India this manna is 
generally confounded with Gazangabin or Tamarisk manna, 
both kinds forming one commercial article which is sold under 
the name of Shirkhisht or Gazangabin. The author of the 
Makhzan describes the manna as readily melting in the mouth 
with a sweet cool taste , when adulterated with barley flour, 
as is sometimes the case, it is not wholly soluble. He remarks 
that the Christians obtain a similar substance from Italy m 
large quantities, and that m India, in the districts of Behar, 
Patna, and Bhagulpur, a substance something like manna is 
prepared by heating the roots of a tree called in Hindi Katera 
over the fire, so as to cause an exudation of juice front the cut 
ends, which concretes like candy and has the properties of 
manna. It is called m those parts E larl&lu. Hakim Mir 
Muhammad abul Hamid states that he has himself used it as 
manna.* Manna is much valued m the East, as, in addition to 

* A sample of manna from an unknown botanical source, sent to Dr. G. 
Watt from tbe Central Provinces, n as m whitish masses with a stratified 
crystalline fracture, sweetish to the taste with an odour of ordinary manna. 
It was soluble m water with a slight opacity, and the solution was not 
affected by iodine or lead acetate , it had a slight right-handed rotation on 
polarized light (4 58°), and the reduction it caused in Fehlmg's solution 
showed that it contained 5 84 per cent of glucose It dissolved m cold 
sulphuric acid with a red colour, and boiled with hydrochloric acid it afford- 
ed a brown solution Oxidized with nitric acid white crystals of qaucic acid 
were deposited It began to fuse at 130° and melted at 140° in brown 
globules Dissolved in boiling water and the solution cooled, a crop of hard 
white crystals separated These crystals did not reduce Febliog, and their 
solution had no action on polarized light They melted not below 160°. 
The mother liquor was very fermentable, abundantly reduced Fehhng, and 
was dextro-rotatory The white crystals were not efflorescent, and resem- 
bled mannite, except that they were not so soluble m water. 
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its aperient properties, itr is supposed to strengthen the liver, 
stomach and intestines, and to connteract the hot humours 
which are liable to be generated in those organs. It is also 
valued as an expectorant. 

Description. — -Shirkhlsht occurs m small yellowish- 
white granules about the size of millet seed, mixed with the 
small ovoid leaves, of Cotoneaster. It readily dissolves in the 
mouth, leaving a sweet cool taste. 

Chemical composition .• — M. Baby ( Union Pharm., May 1889, 
p. 201,) finds it to contain about 8*3 per cent, of glucose, 4*1 per 
cent, of cane sugar, or an analagbus sucrose, and about 50 per 
cent, of a new sugar, which he proposes to call chirkhestite. 
He separated it by removing the glncose and sucrose by fer- 
mentation with beer yeast. Ghiykhestite has a composition 
represented by the formula C 6 R l4 0 e , and appears to belong to 
the mannite group j it is nearly related to sorbite, sorbite 
melting a little below 100° C. and chirkhestite &t 112° C 
Sorbite does not affect polarized light, but chirkhestite does, 
although it appears doubtful whether or no this action is due 
to impurities. Chirkhestite dissolves m less than half its 
weight of -cold water. {Pharm. Joum., -June 8tn, 1889.) 

SAXlFKAGACEiE. 

SAXIFRAGA LIGULATA, Wall. 

Fig. — Hook. Exot. FI. i., t. 49 • Bot. Mag., t. 3406. 

Hab. — Temperate Himalaya. The rhizome. 

'Vernacular. — Bat-pia, Popal, Ban-patrak, Dakachru ( Hind ), 
Pashanbhed, Pakhanbhed ( Indian Batsars), Atia, Torongsmgh, 

( Kfiasia ), Sohanpe-soah ( Nipal ). 

History, Uses, &C. — The rhizome is a well-known 
Indian drug, and is described by Sanskrit writers under the 
name of Pashfina-bheda or "stone-breaker. 5 * It is supposed 
to dissolve gravel or stone m the bladder, and to act as a 
74 
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diuretic m doses of 15 grams. It is also said to be an. antidote 
to opium, to have tome properties, and to be useful as an 
astringent ur diarrhoea and pulmonary affections. Sometimes 
it is applied externally as an astringent. In Sind it is rubbed 
down with honey into a paste, which is applied to the gums of 
children when teething , if used freely in this waj it may do 
harm by confining the bowels too much. 

Description. — The rhizome occurs in pieces 1 to 2 
inches long, and, about half to one inch in diameter. The 
external surface is brown, wrinkled and scaly, and bears nume- 
rous scars of rootlets, and circular markings Tbe substance is 
dense and hard, with a reddish colour The* rhizome appears 
to have been cut up before drying The red colour of the 
sections is only external, as a fresh cut shows the interior to 
be much lighter, or almost white Under the microscope there 
are seen numerous conglomerate crystals and ovoid starch cells. 
The taste is slightly astringent, and the odour similar to that 
of tan, but more aromatic. 

Chemical composition . — The ethereal extract of the finely 
powdered rhizome was of a pale brown colour, somewhat crys- 
talline, and contained the peculiar odorous principle of the drug 
The aqueous solution of this extract gave mlcy mix tines with 
feme and ferrous salts, and precipitated gelatine solution 
The mixture of tannic and gallic acids was shaken up m solution 
with pure ether, and the supernatant liquor afforded tliu gallic 
acid m a pure condition, known by its reactions with strong 
sulphuric acid and alkalies, and by mixing clear with gelatme. 
Alcohol removed fiom the residue of this extract an odorous 
body of soft fatty consistence, and the remainder of the extract 
was a wax, melting about 48° 0. The wax was insoluble m 
cold alcohol, but almost entirely dissolved on boiling, sepa- 
rating into a mass of crystalline plates when eooled, not wholly 
di .solved after prolonged boiling with alcoholic potash, not 
oil? ble in cold or hot sulphuric acid; m the latter it first 
i.irrn d led then melted and blackened, nitric acid decomposed 
it into a yellow brittle resin. 
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The alcoholic extract of the powdered drug contained a large 
quantity of a tanmc acid, with some uncry stallizable sugar 
The tannic acid was soluble m hot water and reprecipitated on 
cooling; its insolubility was prevented by adding ammonia 
until the cold solution was neutral, neutral plumbic acetate 
then removed the whole in the form of a reddish-brown sedi- 
ment. The acid gave a blue-black solution with ferric salts, a 
precipitate with gelatine, and showed evidence of its glucosidal 
nature- The acid was very similar to the gallo-tanmc acid of 
oak-galls- The resemblance is Very close when comparing 
their lead salts gallo-tanmc acid ’eaves 50 00 per cent, of 
lead oxide, the tannic acid under examination left 50*45 per 
cent, of oxide as the mean of two fairly concordant estimations. 

The filtrate from the lead precipitate, after treatment with 
hydrogen sulphide, was composed entirely of sugar readily 
reducing Fehlmg’s solution. Ho alkaloids or mineral salts 
were detected 

The aqueouf extract contained gum, tannic acid, sugar and 
a small amount of inorganic salts 

The treatment of the residual powder with a one per cent, 
soda solution dissolved out some red colouring material and 
metarabm. Ou adding acetic acid to the solution, it at once 
poetmized ; tins effect was produced also when ferric chloride, 
iodine m potassium iodide, and sulphuric and hydrochloric 
acids were added. The pectmization was very remarkable. 
As it would have required an enormous amount of spirit to 
cause tlio precipitate to separate, its estimation would have 
been attended by a groat loss In the following table, the 
metarabm, il bunion, &e , is the loss on the powdered drug sus- 
tained m exhausting it with dilated soda After prolonged 
boilmg with acid previous to tho treatment with soda, the 
pectmization of tho metarabm did not take place when made 
neutral with acid. 

Tho calcium oxalate was dissolved out by means of five per 
cent hydrochlouc acid This salt was m the plant in the form 
of conglomerate raplndcs and its reduction to the form of 
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carbonate when the plant was burnt constituted the major 
portion of the ash, which amounted to 12*87 per cent. 

The starch was estimated by conversion into glucose by 
boiling it with a 1 per cent, hydrochloric acid solution for four 
hours, and titrating the resulting liquor with Fehling’s copper 
tartrate solution. 

The table gives the quantity of the different constituents of 
the rhizome of Saxifraga ligulata as far as they were identified 


in the foregoing analysis . — 

Wax and odorous principle *92 

Gallic acid 1*17 

Tannic acid .. ........... 14*28 

Glucose 5*60 

Muoilage 2 “78 

Metarabm, albumen, &c. . 7*85 

Starch 19*00 

Calcium oxalate 11*61 

Mineral salts ..... 3*80 

Sand *58 

Crude fibre 20*80 

Moisture and loss 11*61 


100*00 

DICHROA FEBRIFUGA, Lour. 

Fig.— Wall. PI. As. Bai ., t. 213; J Sot. Mag., t. 3046. 

Hab. — Himalaya, Khasia mountains, Java, China. 

Vernacular . — Basak Smgnamook ( Bhxitan), Geboka- 

nak ( Lejpcha ). 

History, Uses, &C. — A snrnb of the upper hill forests 
from 4,000 to 8,000 feet. It was first brought to notice by 
Iioureiro (FI. Cochin. 801), who says. — **Tt is febrifuge and 
cures quotidian, tertian, and quartan fevers; if taken m the 
crude stato it usually causes vomiting, but if slowly stewed m 
wine until the latter has evaporated, it purges the bowels and 



SAXIFEA GA CE. JE. 


589 


removes obstructions of the viscera- The natives use a decoc- 
tion of the leaves which acts more mildly if combined with 
liquorice , it is not a very safe remedy for old and weak 
people . n 

In Cochin-China it is called Cay-thuong-son and Cham-chau 
In Sikkim and Bhutan the root in the form of decoction is m 
general use as a febrifuge amongst the natives , it first acts as 
an emetic, and is thus supposed indirectly to carry off the fever. 
It appears to have no active effects, unless taken m large 
quantity, when it causes vomiting laud depression of the circula- 
tion. 

Description. — The yellow bark of the branches peels off 
m flakes. The root bark, which is generally made use of m 
India, is of a light colour, soft and corky m structure and 
almost tasteless It occurs m the form of small chips, and has 
a faint aromatic odour If chewed it causes a sensation of 
nausea.. The external surface is fissured longitudinally, the 
internal is smooth and rather waxy. 

Chemical composition . — The ethereal extract of the root-bark 
contains a crystalline glueoside allied to sescmlin, which may be 
termed Dichroin. It gives an opal blue colour with soda solu- 
tion, and dissolves in sulphuric acid, showing a reddish colour 
by transmitted light, and a fine mauve-blue by reflected light. 
Bichi ornate of potassium with sulphuric acid forms an mdigo- 
blue colour, turning yellow on the addition of a few drops of 
water. With Kessler’s reagent it forms an opalescent solution 
and precipitate. Most of the alkaloidal reagents precipitate it 
m acid solution, but not when neutral? It gives a purplish 
colour with ferric salts, and a pink colour With ferrous 
sulphate. 

A second crystalline principle insoluble in water is also pre- 
sent m this extract; it is soluble ifi alkaline liquids, and appeals 
to be a kind of wax. Dicbroa root, differing from other plants 
of the order, contains no tannin , a small proportion of starch 
exists m the bark 
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BRYOPHYLLUM CALYCINUM, Salisb. 

Fig. — Bot. Mag., t. 1409 ; Rook. Bot. Misc., Hi 100. 

Hab. — Tropical India. The leaves. 

KALANCHOE L ACINI AT A, DO. 

Fig — PI Grasses, t. 100; Wight Ic., 1158. 

Hab. — Deccan Peninsula, Bengal 

Vernacular. — Hemsagar, Zakhmhyat (Wind. Beug.), Parna- 
bij, Gliaimari, Ghaipat, Aranmaran (Mar.), Mala-kuili (Tarn.), 
Kalnaru, Haradhachchaka (Can.). 

History, Uses, &C. — These two plants, as well as K, 
spathulata, JDQ , a native of the tropical Himalayas, known 
to the natives of the Punjab as Talara and .Haiza-ka-patia, are 
called m Sanskrit Asthibhaksha and Parna-vija or “leaf-seed,” 
because their leaves when placed upon moist ground, take root 
and produce young plants The leaves slightly toasted are used 
as a styptic application to wounds, bruises, boils, and the bites 
of venomous insects. Ainslie, speaking of K. lacmiata, says : “ I 
can myself speak of their good effects in cleaning ulcers and 
allaying inflammation.” We have seen decidedly beneficial effect 
follow their application to contused wounds ; swelling and dis- 
coloration were prevented, and union of the cut parts took 
place more rapidly than it does under ordinary treatment. 
The juice of the leaves is administered in doses of £ to 1 tola 
(45 to 180 grains) with double the quantity of melted butter 
m dianhcea, dysentery, and cholera, it is also considered bene- 
ficial m lithiaf'S. Corre and Lejanne (Mat Med. et Tox, Colo - 
niale) state that B. calyczr.um is called ‘ c Herbs d mal dc tele” 
m the Antilles, and is used to cure headache, also that it is a 
good emollient. They remark that it bears the popular name 
of “Langue de femme ” parceque les feuilles separees de latige. 
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donnent naissance It des racmes adventives et deviennent le 
point d.e depart d’une vegetation qui ne s'arrete* plus (par 

allusion sans doute 4 la difficult^ de rdfr&ier la langue 

des cr doles ! 

Description. — s. caly cinnm is a tall, fleshy, erect, suf- 
fruticose plant, having thick, ovate-crenated leaves, consisting 
of one large leaflet and two smaller ones ; petiole and margin 
of leaf purple ; blossom a terminal panicle of pendulous, tubular, 
yellowish-red flowers, the leaves have a strongly acid and 
astringent taste. 

K. laciniata has decompound and pmnatifid leaves, the 
segments oblong-acute, coarsely toothed, upper ones nearly 
entire ; sepals lanceolate-acuminate, spreading , cyme pamcled , 
flowers yellow. K. spathulata has the lower leaves commonly 
3 to 4 (sometimes 10) inches long besides the petiole; upper 
leaves (with the petiole; often 3 to 4 inches long by J broad, 
frequently sessile. Flowers clear yellow. 

Chemical composition . — The fresh leaves of B, calycinum 
contain in 1 00 parts . — 


Water 89 77 

Organic matter 8 72 

Mineral matter 1*51 


They give up to alcohol chlorophyll, fat, and an organic 
acid of a yellow colour striking an olive green tint with ferric 
chloride. Water extracts acid tartrate of potassium, sulphate 
of calcium and some free tartaric acid. Calcium oxalate occurs 
in the residual fibrous portion of the leaves. 

DROSER A CEiE. 

DROSERA PELTATA, Sm. 

Hab. — Himalayas and Nilgiris, distributed in Malay Ar- 
chipelago “Peltate Sundew {Eng.), Rossolis en bouclier ( Fr .). 

History, XJ ses, &C. — The Sundews are small herbaceous 
plants growing in grass land, and are interesting from the fact 
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that; their leaves have glandular hairs which close upon flies 
and insects that rest upon them. Darwin has proved that 
animal food is digested by these plants, and it increases then* 
vigour of growth, the weight of the plants themselves, and 
makes them capable of producing more capsules and seeds. 
They are bittei, acid and caustic, and applied to the skin cause 
pain and inflammation Their blistering properties are known 
at Madura, and Madden has reported the same effects at 
Kunawar, Stewart, however m Punjab Plants was not acquainted 
with these plants west of the Sutlej. The powdered leaves 
mixed with salt and applied to the arm with a waterproof 
covering pi oduced a purplish red coloration, and after three 
hours caused such para that the poultice had 10 be removed. 
On the fifth day inflammation set in and the skin became 
most tender, on the eighth day it blistered without any incon- 
venient mptoms, and on the ninth day the coloured skin 
burst and was removable in a few hours afterwards. On tho 
Continent trials have been made with the alcoholic extract of 
D. 7 otiendifoha in cases of phthisis with apparently favourable 
results, while some physicians have remaiked that it is too 
aend, drying and hot to be serviceable for internal use. Homeo- 
paths consider that m pathogenic doses it causes a spasmodic 
cough resembling pertussis The Vytians use the Drosera 
for reducing gold to powder. The plants are ground to a paste, 
which is made to cover a sovereign and then enclosed in two small 
pieces of an earthern pot cemented together with cloth and clay. 
When dry the whole is placed in the centre of a pile of verat- 
foes (dried cowdung) and thoroughly burnt. After cooling 
the gold is found reduced to powder, and is given m gr<.ra doses 
with ghee or some confection twice a day as an antisyphilitic, 
alterative and tonic. Droseras are said to curdle milk, but a 
cold infusion of this plant does not so act. 

Description.. — Drosera peltata is a delicate little plant, ot 
about 3 to 12 inches m height, with subterminad racemes 
bearing white flowers, leaves long petioled, lunate peltate, 
and arising from the stem as well as the root. The plants dried 
upon paper, cloth or wood stain them, with a deep-red colour. 
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The powder of the freshly dried herb is dark olive green, and 
has the odour of sour milk. 

Chemical composition. — The dried and powdered plants ex- 
hausted with alcohol afforded 26 3 per cent of a deep red brittle 
residue , the portion of this extiact insoluble m water consisted 
of a crystallizable colouring matter associated with resinous 
substances. By treatment of the powder directly with ether 
the colouring matter was removed in a pure condition and in a 
crystalline form of yellowish-brown prisms. These crystals 
were slightly soluble m boiling water and acetic acid md more 
readily m strong alcohol, benzol, chloroform and ether. The 
crystals melted above the boiling point of water, and heated on 
platinum foil gave off green fumes, which condensed on a cool 
surface as a yellow crystalline sublimate. The solution in 
alkaline liquids was deep violet red, discharged by acids ; and 
a dye bath of the powder m which some silk was immersed 
produced a fast rich brown tint. There can be little doubt 
that this colouring matter is related to that obtained by Rennie 
from the root of D. W/nt taJeeri growing in Australia. The result 
of Rennie’s investigation was the separation and analysis of two 
pigmentary principles of a crystalline nature. The one less 
soluble m alcohol had the formula C 1 1 EL 8 0 5 , which represents 
a tnhydroxymethylnaphthaqumone, and the other more soluble 
had a lower melting point (164-165°) and an empirical formula 
C ,, H s 0 4 '. The absorption spectrum of the alkaline solution 
of tho former body shows the violet, while that of the latter 
shows only the red. The blistering property appeared to reside 
in a resin. The powdered herb left when ignited 11*18 per 
cent, of reddish ash, containing much iron in the ferric state. 

H AM AMELIDEiE . 

LIQUIDAMBAR ORIENTALS, Miller. 

Fig. — Bentl. and Trim t. 107. Liquid Storax (Eng.), 
Styrax liquide (TV.). 

Hab. — Asia. The balsam. 


75 
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Vernacular — Silaras (Ind), Neri-arisLupp&l ( Tam .), Shila- 
rasam (Tel.). 

History, Uses, &C. — Liquid storax is prepared m the 
South. Western Districts of Asia Minor bv boiling the inner 
baik of the tree in water and pressing it , a superior kind is 
s,aid to be obtained by simply pressing the bark before it is 
boiled. We learn from the author of the Periplus of the 
Krythrean Sea that as long ago as the first century storax was 
exported via the Red Sea to India. 

About this time Silhaka (Silaras) is mentioned as one of tho 
imports at the port of Thana on the Western Coast. It was 
carried first to this country and rfter wards to China by Arab 
traders m the same manner as myrrh, olibanum, and other 
odoriferous drugs. Upon the decline of the poi o of Thana the 
trade was transferred to Surat, then to Goa, and afterwards to 
Bombay, where it still continues, the imports averaging from 
350 to 360 cwts. yeaily. In the trade statistics of the early 
3Ta-opean traders it is called Rosa Mallas and Rosa Malloes, a 
name which it still retains, and the origin of which is doubtful, 
though some suppose it to be identical with Rasamala, the 
Malay name for Altmgia excels a That the latter supposition 

is incorrect we think theie can 'be little doubt, as the only 
Rose malloes known in Bombay is that imported from Europe 
The following extracts will, we think, show that the name is of 
European origin, and has been applied to Liquid Storax incor- 
rectly through a confusion of that substance with the Honey 
dew or Manna collected from trees, the ipoo-J/xeXt of the Greeks 
and the Ros melleus of the the Middle Ages. Galen, speaking 
of SpocropeXt says — “ I have sometimes known in summer a 
large quantity of honey to he found upon the leaves of trees, 
shrubs and certain herbs.” 

lbn Baitar, on the authority of Hubaish, says : — ■“ Rasimihus 
is a substance which falls upon trees in Khorasan • it is useful 
in fevers, it moistens the chest, is detergent, &c.” The author 
of the Makhzan says : — “ Rasimihus is a Greek name for a kind 
of incense called m Arabic I (Dukhan-el-daru) , and 
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in Hindi Btw ( Ast loban) or Western Frankincense. 0 In 
another place, speaking of Daru, he says that the Greek name 
is Fazukus (ivy os) ? 

According to Abu Hanffeh “ (Liquidambar orientalis ) 
is of the trees of the mountains, and is like ibe great oak, 
having clusters (of berries) like those of the oak, but its ber- 
ries are larger, its leaves are cooked, and when thoroughly 
cooked, are cleared away and the water thereof is returned to 
the fire, and coagulates, becoming like ‘Hubaita’ (a kind of 
sweetmeat), and is used medicinally us a remedy for roughness 
of the chest, and for pain of the fauces. 0 The author of the 
Tuhfat-el-Mummhi says : — Dard or Zarri lathe name of an 
Arabian tree like the oak , its fruit is like that off the Butpa 
( Pistacia Terebmthus ) , but its seeds are larger; the gum of this 
tree is storax (Hassi luhctn), and has already been noticed. 
The wood, leaves and fruit are hot and dry, and a decoc- 
tion with sugar, when brought to the consistence of a syrup 
by boiling, is used for roughness of the throat and cough. 
The oil of the seeds is odoriferous and dissolves phlegmatic 
humours , it is useful m dyspepsia, and m the scabby eruptions 
of animals In India it is always called Silaras, and is 
noticed m Sanskrit works as Silhaka, and described as a 
product of Turkey. The Hindus use it chiefly for perfuming 
medicinal oils, but are aware of its pectoral qualities, and 
occasionally prescribe it. In modern Arabic and Persian 
woiks Liquid Storax is called Mgahsayelah and Lubni, ai.d is 
described as the gum or juice of a tree resembling the quince 
Three kinds are generally mentioned — viz., bs t, that which 
exudes naturally ; 2nd, that n Inch is obtained by pressing the 
bark, and 3rd, that which is obtained by boiling it. These 
three kinds, however, are not at the present time distinguished 
m commerce m Bombay, though the article may vary m 
quality considerably. Storax is considered by tho Mahome- 
tans to be tonic, resolvent, suppurative, and astringent , it is 
prescribed as a pectoral, and is thought to strengthen all the 
viscera ; applied externally it is supposed to have a similar 
action upon the parts with yhich it comes m contact. 1 1 is 
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a favourite application to swellings, and in India is much used 
in orchitis, the inflamed part being smeared with it and then 
bound up tight in tobacco leaves. The Burmese S tor ax noticed 
in the Pharmacopoeia of India is not "known m India. Much 
interesting information regarding the history and sources of 
Storax may be found in the Pharmacographia. 

Description. — We have examined the liquid storax of the 
Bombay market, and find that it agrees with the description 
of the drug given by Fluckiger and H&nbury, which is as 
follows It is a soft viscid resm, usually of fhe consistence of 
honey, heavier than water, opaque and greyish brown. It always 
contains water, which by long standing rises to the surface. 
In one sample that had been kept more than 20 years, the 
resin at the bottom of the bottle formed a transparent layer of 
a pale golden brown When liquid storax is heated, it becomes, 
by the loss of water, darjk brown and transparent, the solid 
impurities settling to the bottom. Spread out in a very thin 
layer it partially dries, but does not wholly lose its stickiness. 
When free from water (which reddens litmus) it dissolves m 
alcohol, spirit of wine, chloroform, ether, glacial acetic acid, 
bisulphide of carbon, and most of the essential oils, but not m 
the most volatile part of petroleum (petroleum ether) It 
has a pleasant balsamic smell, especially after it bas been long 
kept, when recent, it is contaminated with an odour of 
bitumen or naphtbalm, that is far from agreeable. Its taste is 
sharply pungent, burning and aromatic. 

“When the opaque resm is subjected to mioroscopic exami- 
tion, small brownish granules are observed m a viscid, colour- 
less, transparent liquid, besides which large drops of a mobile 
watery liquid may be distinguished. In polarized light, nume- 
rous minute crystalline fragments with a few larger tubular 
crystals are obvious But when- thm layers of the resin are 
left on the object-gla^s in a warm place, feathery or spicular 
crystals (styracm) shoot out on the edge of the clear "liquid, 
while m the large, sharply-defined drops above mentioned, 
rectangular tables and short prisms (cinnamic acid) make 
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their appearance. On applying more warmth ,after the water 
is evaporated, all the substances unite into a transparent, dark 
brown, thick liquid, which exhibits no crystalline structure on 
cooling, or only after a very long time. Among the fragments 
of the bark occurring in the crude resin, liber fibres are fre- 
quently observable. 

Chemical composition. — E. Simon (1839) obtained from this 
balsam styrol, cinnamic acid, styracm, and two resins. In 
addition to these, W. von Miller (1876-77) found a little ben- 
zoic acid, cinnamic ethyl, and a fragrant compound melting at 
65° C., probably ethyl vanillin ; in larger proportion were 
found the alcohol storesm in two modifications- 1 — the cinnamic 
ether of this alcohol and cinnamate of phenylpropyl. Styrol 
or cinnamene has the composition C 8 H 8 , and is obtained by 
distilling storax with water. The yield is very variable. It 
is a colourless, thin liquid, very refractive to light, and of a 
very fragrant odour and burning taste. It has been artificially 
obtained by heating acetylene gas, and from ethyl-benzol bro- 
mide by heating it with baryta. Its specific gravity is 0*924, 
and it boils at 146° 0., but when heated to 200° C. it is rapidly 
converted into a polymeric compound, * metacinnamene , which 
is a colourless, amorphous, tough solid of the specific gravity 
1*054, insoluble m alcohol and ether, and reconverted into 
styrol when distilled. Cinnamic acid may be obtained by 
treating storax with a Solution of sodium carbonate and pre- 
cipitating the acid by means of hydrochloric acid The ethers 
are obtained from storax previously deprived of cinnamic acid 
by treating it with hot petroleum benzin, on the cooling of 
which white or colourless needles are deposited which 
require repeated treatment with hot benzin. Styracin melts 
at 38° C., and after prolonged heating congeals to a transparent 
mass, in which crystals are formed very slowly. It is styryl 
( cinnamyl ) cinnamate, C 9 H 9 C 9 H 7 0 27 and when m alcoholic 
solution treated with caustic soda, or when heated with an 
aqueous solution of soda, is converted into omnamate of sodium 
and cinnam-alcohol, also known as styryl alcohol and styron, 
C 9 H 10 O. This ciystallizes m colouiless silky needles, h«« an 
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agreeable hyacrathme odour, melts at 33° C., and boils at 250° 
C Styracm and cinnamic acid yield with oxidizing agents 
oil of bitter almonds and benzoic acid, and when styrol is 
treated with chromic acid and then boiled with water, benzo-ic 
acid is obtained. After saponifying storax with. an alkali, and 
subjecting the alcohols to fractional distillation, Laubenheamer 
(1872) obtained a distillate having the properties of benzyl 
alcohol ; this is a colourless liquid of a weak: but fragrant odour 
having the specific gravity T06 and the composition C 7 H s O. 
Storesin, G S6 H 5a O s , is amorphous, melts at 168° C. {/9 storesm 
at 145° C.), and dissolves readily in alcohol, ether, petrpleum, 
benzm, and potassa, forming with the latter a crystalline 
compound Mylius (1882) prepared styrogenin, C 2fi H 40 O 3 , 
trom that portion of storax which is soluble m boiling benzm ; 
afte 1 ' treating it with an equal weight of sulphuric acid, boiling 
with water, and washing with ether, white crystals are left 
which are easily soluble in chloroform, melt at 350° C., dissolve 
m cold sulphuric acid, being reprecipitated by water, and yield 
with warm sulphuric acid a yellowish-red solution, which with 
water precipitates uncrystallizable resm ( Stille and Maisch.J 

Commerce . — The imports of this article into Bombay in 1 881- 
82 amounted to 3G3 cwts. from the Red Sea ports. Value, 
Rs. 16,154 In India it is often adulterated with coal tar. 

Under the name of XJstXj.ra.k a bark is sometimes 

fonnd m the Indian drug shops ; it is said to be imported 
from Turkey, and occurs m half quills several inches long, of 
a light brown colour, the external surface soft and corky, but 
the inner portion resinous and aromatic ; it is probably the 
bark of Storax officinalis, Linn., the tree which produced the 
storax of the ancients. [Cf. Pliny xii. 55.) 


BHIZOPHOBEiE. 

These are maritime trees or shrubs popularly called Man- 
groves. Dr. William Hamilton has published an interesting 
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account of them in the Pharmaceutical Journal , from which we 
extract the following — 

“ In the economy of Nature the Mangroye performs a most 
important part, wresting annually fresh portions of the land 
from the dominion of the ocean, and adding them to the 
domain of man. This is effected in. a twofold manner . by the 
progressive advance of their roots, and by the aerial germina- 
tion of their seeds, which drop into the water with their roots 
ready prepared to take pbssession of the mud, in advance of 
their parent stems. The progression by means of the roots is 
effected by fresh roots, which i§sue from the trunk at some 
distance above the surface of the water, and arching down- 
wards penetrate the mud, establishing themselves as fresh 
plants. Mangrove bogs are certain indicators of a malarious 
locality, inasmuch as they prevent the escape of unhealthy 
miasmata. ” 

Rheede ( Hort . Mai. vi , tt. 33, 34, 35,) figures Brtlguiera 
caryophylloides, Rhizophora mucronata, and 
Kandelia Rheedii, and mentions their medicinal use on 
account of the astrmgency of their juices. All of these plants 
are known as Kan del m Malabar, the Portuguese call them 
Salgeira, and the Dutch Runboom. They contain abundance 
ot tannin, and are used m India by tanners. With salts of 
copp'er and iron they yield olive-brown, rust and slate-coloured 
tints, and are consequently employed m dyeing. 
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